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NOTES AND COMMENTS. 
The Standardisation of Wood. 


In this age of standardisation engineers and 
metallurgists would be well-advised to follow 
closely the work of the French standards com 
mittee, known as the Commission Permanente de 
Standardisation. An outline of this work was 
recently dealt with by Monsieur F. Cellerier, who 
presides over the wood standardisation section, in 
a recent issue of “ Revue de Metallurgie.””’ He 
states that in most cases the specifications for 
the supply of wood are extremely vague, due, no 
doubt, not only to the lack of knowledge, but 
above all to insufficiency of its diffusion throughout 
technical centres. 

The study of wood, as a raw material, is rela- 
tively little advanced. This is probably due to 
its. difference from other construction material, 
inasmuch as that it is not a manufactured article 
or a mineral of relatively constant composition. 
The circumstances surrounding the cultivation of 
wood are so varied that what knowledge has been 
acquired is only known to a very small scientific 
circle. 

As regards its mechanical 
industrial applications, 
been made; at its last congress the _ Inter- 
national Association for Testing Materials, 
several Papers relative to wood were presented. 
But, really, they are only fragmentary works. 


properties and 
tests have long ago 


It is truly surprising to have to state that at the 
moment there does not exist, for European woods, 
any complete and relative reliable data. In the 
United States, however, some systematic researches 
on the mechanical properties of wood have been 
undertaken by the Forest Service laboratories. 
Most of the results obtained were divergent, and 
the conclusions of prolonged researches could be 
summarised by stating that no means exist upon 
which rules could be based in order to arrive at 
an appreciation of the properties of wood and 
methods which could usetully serve as a guide to 
the engineer and architect have yet to be estab- 
lished. 

Whilst scientific data of wood is imperfect and 
neglected, so is practical knowledge, diffused in 
industrial and commercial centres, rudimentary. 
Commerce and industry in wood do not know the 
material, which is the raison d’étre for their 
existent, and they not only surround their trade 
with a series of traditions, but also prejudice and 
confusion. 

On the other hand, engineers and _ architects 
receive far too little information on this subject 
when following their courses. The various collec- 
tions of formule only give some figures relative 
to badly-defined woods, tested under badly-defined 
conditions, and these are the figures which are 
used for the calculation of strengths of materials. 

The war brought some changes both in the study 
and use of wood, as, for instance, the construction 
of aircraft. The excessive cutting down of woods 
necessitates their replacement, and the utilisa- 
tion of woods coming from regions different from 
those to which we were accustomed, calls for 
research on lines similar to those established for 
metallic products. This has been undertaken by 
the 5th section of the Commission Permanente de 
Standardisation, who hope to introduce’ im- 
mediately the necessary scientific precision, 

We hope some effort will be made in Great 
Britain to institute some similar work. Un- 
doubtedly, much information exists, and if it 
could be collected, added to, and made available 
for the engineering world, much benefit would 
accrue. 


‘Institution of British Foundrymer—Annual Meeting. 

As stated in the last issue of Tae Founpry 
Trape Journat, the amiual conference will take 
place at Blackpool on September 14, 15 and 16. 
The headquarters will be at the Palatine Hotel, 
North Shore. The following provisional pro- 
gramme has been arranged :— 

On Wednesday, at 10.30 a.m., the general busi- 
ness meeting will be opened by the Mayor of 
Blackpool; after which a Paper on “The Basic 
Hearth Electric Furnace, and Some Problems of 


. Cast Iron,’”’ by Mr. George K. Elliott, of Cincinatti, 


Ohio, U.S.A., who is the oe gg authority on 
this question, will be read by Mr. T. D. Robertson, 
M.Met. Mr. Robertson will also reply to the dis- 
cussion. The afternoon will be taken up by a 
civie reception by the Mayor and Corporation at 
the Municipal Buildings, and in the evening a 
dinner will be held at the Palatine Hotel. As the 
accommodation is limited, ladies cannot take part, 
and early application should be made for tickets. 

On Thursday the meetings will be resumed at 
10.30 a.m., when an interesting Paper on “ Some 
Perplexing Foundry Problems” will be submitted 
by Mr. J. Shaw, of Sheffield. The afternoon has 
been left free for members to participate in the 
numerous amusements which Blackpool affords. 

Friday will be taken up by a visit to the Barrow- 
in-Furness works of Messrs. Vickers, Limited, the 
excursion being made by steamer from Fleetwood. 

Application for dinner tickets (10s. 6d.), 
steamer tickets (6s.), and for advance copies of the 
Papers to be read, should be made to Mr. W. G. 
Hollingworth, the general secretary of the Insti- 
tute, at their offices, Bessemer House, Adelphi, 
London, W.C.2. 
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Why and When Anglo-American 
Trade in Iron & Steel will Revive.* 


By H. Core Estep. 

To Andrew Carnegie is credited the saying that 
the iron and steel industry is either a prince or a 
pauper. While this is no longer strictly true in 
view of the greatly improved financial stability 
of the big twentieth century steel corporations, 
there is no doubt that the present is far from a 
princely time for the iron and steel business— 
especially in Anglo-American trade. 

During the first three months of last year 37,113 
tons of fillets, blooms, etc., were exported from 
the United States to the United Kingdom; in the 
corresponding three months of this year the figures 
were 275 tons. In the face of such returns one 
might ask, ‘‘ What is the use of wasting space 
talking about a vanished business? ’’—especially 
since the countervailing movement from Great 
Britain to America is almost equally slim at pre 
sent. 

But @here are stable factors underlying this 
trade which show why the prevailing situation is 
so abnormal] and why this important part of Anglo- 
American commerce seems destined to revive. 

The foregoing figures show a volume of inter- 
national trade of less than one per cent. of last 
year, yet, depressed though the business is, iron 
and steel, generally speaking, is moving into con- 
sumption both in America and Great Britain at 
a rate about 25 per cent. of normal. What. 
then, is the cause of this discrepancy between 
internal and external trade? 


Why England Imports. 


The reason is not far to seek, and when it is un- 
derstood it will be more apparent why at present 
conditions are not as hopeless as they appear on the 
surface. Under normal conditions Great Britain 
imports a large amount of semi-finished steel. 
Ordinarily there is a gap between the capacity of 
the blast furnaces, open-hearth furnaces and 
Bessemer converters of Great Britain, working 
together to produce crude steel, and the capacity 
of the rolling mills engaged in finishing operations, 
This gap is filled by importing semi-finished 
material, which is rolled down by British mills 
and either consumed at home or exported. 

The gap really occurs in two places between the 
blast furnaces which make pig-iron, and the steel- 
works which turn out the crude ingots; and, again, 
between the steelworks and the salle mills. The 
materials imported therefore largely take the form 
of pig iron and billets and other forms of semi- 
finished steel. The deficiency in these products 
is increased by the considerable quantities which 
England ordinarily exports to certain favourable 
markets, although the gap between pig-iron and 
ingot making capacity is filled to a certain extent 
by the use of scrap. 

During the war steel plants were built rapidly 
while ilest-furnace construction lagged, so that 
to-day it is estimated that although Great Britain’s 
pig-iron producing capacity does not exceed 
9,500,000 or 10,000,000 tons a year, her steel 
making capacity is around 12,000,000 tons, and her 
rolling capacity, in turn, is in the neighbourhood 
of 13,000,000 tons. 

In 1913 imports of pig-iron were 175,000 tons 
and of semi-finished steel 860,000 tons. If normal 
conditions now prevailed these figures would be 
increased rather than diminished, for since the 
war England’s iron and steel working capacity has 
never been fully employed, due to fuel shortages 
last year and slow business conditions this year. 


When the Trade will Revive. 


As the foregoing conditions indicate, the organi- 
sation of the iron and steel trade in Great Britain 
is such that large importations of semi-finished steel 
and pig-iron, together with considerable quantities 
of finished materials, specially such items as wire, 
nails, pipe and tram rails, are a permanent feature. 

It is logical to expect a revival of these impor- 
tations as British plant activities expand. But 
American producers cannot look for much trade 


* From the Anglo-American Trade Journal, 


until the production of finished steel in Great 
Britain gets up to a more normal rate, for, as 
previously pointed out, heavy steel products flow 
into the United Kingdom largely to fill gaps in 
the productive chain—gaps between pig-iron and 
steel and again between steel and rolled products— 
and when the demand for finished products is far 
roy! normal, as it is at present, there are no gaps 
to fill. 

In other words, England imports iron and steel 
for secondary rather than primary purposes, and 
the primary trade in British products must be set 
going again before the secondary trade in foreign 
iron and steel products can make a start. That 
these conditions will be reached in time is in- 
evitable. The world needs about 70,000,000 tons 
of steel a year, and is producing at present at an 
annual rate of only about 20,000,000 tons. Such 
conditions cannot last. 

When the revival comes American producers 
stand a good chance to get their share of the busi- 
ness and to regain their iron and steel trade with 
England, In spite of their high wages, American 
mills with their huge output produce very cheaply. 
Billets, for instance, are now selling in Pitts- 
burgh for $35 a ton; in England they are $43; in 
Belgium, $32; in France, $37; in Germany, $28. 
These figures are on a basis of current exchange, 
and show that such advantages as Germany and 
Belgium 'possess lie exclusively in the rate of 
exchange, a factor which will tend in course of 
time to equalise itself. 

Furthermore, the maximum tonnage which 
Germany and Belgium combined can produce is 
only about 15,000,000 tons; that of the United 
States 50,000,000. Even giving Germany and 
Belgium their full share of international trade 
in iron and steel, their capacity is insufficient to 
satisfy the market under normal consumption. 

So it seems fair to assume that the United States 
may look forward in the future to a fairly good 
iron and steel business with the United Kingdom, 
a commerce which before the war was worth several 
million dollars a year to American producers. 

Where Britain Sells to America. 

Anglo-American commerce in iron and steel also is 
developing in an entirely different direction. This 
1s in the export of iron and steel products from 
the United Kingdom to the American Pacific coast, 
and this branch of the trade is already making 
headway in spite of unfavourable business condi- 
tions. Interesting circumstances surround the de- 
velopment of this business. The Pacific coast of 
the United States consumes about 2,000,000 
tons of iron and steel products annually. Its 
salmon and fruit canning industries are among the 
largest buyers of tinplate in the world. Its steel 
consumption for railway, shipping, building, 
mining and lumbering purposes is heavy. The wes- 
tern community, however, is separated from eastern 
steel producing centres by two mountain ranges and 
a distance of about 2,500 miles. 

The freight on finished steel from Pittsburgh to 
the Pacific coast is now $37.20 a gross ton—the cost 
of the freight is about the same as the value of the 
steel itself. At the same time ships are going 
constantly from Europe to the American Pacific 
coast via the Panama Canal in ballast or lightly 
loaded in order to take bulky cargoes of flour, 
lumber, salmon, etc., back to Europe or to the 
Orient. Although the haul is a long one these 
ships must go out anyhow, so they quote very low 
ballast rates on iron and steel. Recently quot.- 
tions as low as lds. a ton from Glasgow to Seattle 
have been noted. This means that British iron 
and steel can be laid down on the Pacific coast at 
very favourable figures. Before the war the west 
coast foundries used practically no American pig- 
iron. This condition bids fair to be repeated at 
an early date. ‘ 

Taken as a whole, Anglo-American trade in iron 
and steel, when it is functioning properly, is a great 
give and take business. American semi-finished 
materials are shipped to England, and British iron 
and steel goes back to the Pacific coast. In turn 
American pipe, rails and other highly finished 
products are sold in Great Britain, and Sheffield tool 
steels find a ready market in the United States. 
It is the sort of commerce that contributes to the 
prosperity of both nations. 
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The Gibbons-Van Marle Charging 
Machine. 


Much attention has recently been devoted to 
the automatic loading and unloading of furnaces, 
mainly on account of the heavy and unpleasant 
nature of the work when manually accomplished. 
Thermal considerations, with which one naturally 
associates the time factor, are of extreme impor- 
tance. Two other outstanding features are even 
loading, followed by even heating of the material 
charged and lowered maintenance costs. 


therefore the designers recommend the installa- 
tion of one or more tables of similar design to 
the furnace hearths, as shown in Fig. 3. For 
the loading up of the carrier the overhead crane 
can be used or hand labour employed according 
to the nature of the work. 

The hand-operated type of machine is capable 
of charging furnaces up to 25 ft. in length and 
dealing with loads of from two to three tons. It 
is strongly built, simple to operate and readily 
understood and appreciated by the average fur- 
nace man. 

Where batteries of furnaces are employed, an 


Fic. 1.—Tue Gipspons-Van Marte Cuarcinc MAcuHINE. 


A few years ago, Messrs. Gibbons Bros., Ltd., of 
Dudley, patented, designed and placed upon the 
market the Gibbons-Van Marle charging machine, 
which, in addition to meeting the conditions out- 
lined above, bears the hall-mark of simplicity. 

The first plant was installed three years ago in 
the Birmingham district, and apart from some 
early minor alterations has worked continuously 
ever since 

Briefly stated, the machine consists of a carriage 
moving at right angles to the furnace charging 
door. It is furnished with a carrier, which by 
means of hand or electrically operated gearing, 
can be travelled into the furnace proper. After 
reaching its maximum extension, the carrier is 


Fic. 2.—SHowinG THE ARRANGEMENT OF A 
Furnace Heartu ror Use with THE CHARGING 
MACHINE, 


lowered into a slot in the furnace hearth, leav- 
ing ‘the material on the carrier resting on a plate 
on the furnace floor. 
The general appearance of the machine is shown in 
Fig. I, and the arrangement of the furnace hearth 
in Fig. 2. The supports for the plate carrying 
the charge may be constructed of fire bricks for 
cast-iron channels, the former being preferable. 
For discharging the furnace the door is first 
opened just above the level of the slots, the car- 


rier is run in and the load is lifted from the - 


furnace hearth by expanding the carrier. The 
door is then completely opened whilst the charge 
is withdrawn and immediately closed again. Ob- 
viously, the practice of leaving a hot charge on 
the carrier would result in its ultimate distortion, 


economy will be shown by the electrification of 
the machine, which is completely actuated, id est 
lifting, charging and traversing in front of the 
furnaces, by a 44 h.p. motor. 

On neither machine is there a cantilever action, 
as the load is transferred from the machine frame 
direct to the furnace floor, thus eliminating the 
necessity of a holding-down rail. 


Eric. 3.—SeEcTION THROUGH A TABLE PROVIDED 
FoR BEARING THE CHARGE DURING PREPARATION 
oR CooLine. 


The charger works satisfactorily for tempera- 
tures up to 1,100 deg. Cent., and is suitable for 
handling large carbonising boxes used in case- 
hardening, large plates for press work, such as 
flanged boiler ends, and in furnaces dealing with 
steel or non-ferrous metals in bars, tubes or coils, 
as it disposes the load evenly over the whole hearth 
area. 


TENDERS INVITED FOR’ EGYPTIAN 
SUPPLIES.—The Department of Overseas Trade 
is informed that tenders will be received by the 
Director-General of Ports and Lighthouses Ad- 
ministration, Alexandria, up to noon on August 
20, for the supply of brass and copper, iron bars 
and plates, lead sheets, tool steel, mild steel, zinc 
sheets, iron and brass wire, nails, screws, etc., of 
brass, copper, iron, or zinc. Representation by 
an agent resident in Egypt is essential. The 
Department of Overseas Trade can supply names 
of firms with Egyptian connections who might be 
prepared to act for United Kingdom firms not 
represented there. The specification and_ condi- 
tions of tender may be inspected by United King- 
dom manufacturers and suppliers on application 
at the Inquiry Room of the Department of Over- 
seas Trade 85. Old Queen Street, Westminster, 
8.W.1. 
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Queries Answered. 


Fluxes for Brass Melting. 


R.—I am anxious to find suitable fluxes for 
melting brass and gunmetal in plumbago crucibles. 
Could any of your readers help me?—“ ALpna.” 


R.2.—Strictly speaking, there is no need for any 
fluxes when simply “ melting ’’ brass or gunmetal 
in plumbago crucibles. All that is required is a 
good cover to keep the metal from being exces- 
sively oxidised. In broad terms, a “ flux” is a 
substance which is added to a furnace charge for 
the purpose of combining with the sand and earthy 
materials present and making a slag (or silicate) 
which is easily fusible at the temperature of 
smelting. For this reason limestone is added to 
the iron ore charged into the ordinary blast fur- 
nace to take up the “‘ gangue ”’ or earthy portion 
and save the iron from being wasted in the slag. 
For a similar reason limestone is added to the 
iron foundry cupola charge to combine with the 
sand on the outside of the pigs, and also with the 
silica liberated from the metal during the melting 
by the blast. 

In melting brass or gunmetal there should be 
no necessity for such an addition of “ flux,’’ pro- 
vided that the materials used are ingots, in which 
case it is only necessary to provide a good covering 
of charcoal to prevent the excessive oxidation of 
the zinc, tin and copper present, and to ensure 
that the molten alloy does not take up gases from 
the furnace and make unsound castings when these 
dissolved gases separate out when the cast metal 
solidifies. 

It is quite a different proposition, however, if 
brass or gunmetal is being made from its con- 
stituents in a plumbago crucible, for then it is 
always advisable to use a flux, more particularly 
if it is not the highest grade of raw materials 
which are being used, such as electrolytic copper 
and zine. By using suitable fluxes it is even pos- 
sible to effect a certain amount of refining of the 
metal which is not of the highest degree of purity, 
but sand which is sometimes used is not to be 
recommended for this purpose. 

Of the individual fluxes, borax or borax glass 
is perhaps the most useful, because it not only 
melts readily and forms a protective covering, but 
it is also capable of dissolving harmful oxides 
which would otherwise collect as an infusible mass 
on the surface of the molten metal, or even be- 
come entangled mechanically in the alloy in spite 
of vigorous stirring. Common salt has many ad- 
vocates as a good flux when making brass or gun- 
metal, because it is able to reduce any oxide of 
copper formed during the preliminary melting. 
The small handful of salt needed should not be 
added until the copper begins to melt, as other- 
wise the salt melts first, and is wasted by volatilis- 
ing. Its action on the crucible is increased by 
adding it too soop, and excess of salt is distinctly 
harmful to the crucible which it attacks and pene- 
trates almost as severely as fluorspar. An open 
textured crucible made with large graphite flakes 
would, of course, be more readily attacked than a 
close, dense pot made of finer graphite. 

The chief objection to the use of salt alone is 
that it forms with zine a volatile chloride which 
is poisonous in its effects. Even if the zine has 
not been added, when salt has been added to over- 
heated copper it is liable to give rise to very 
irritating fumes. 

The best plan is to use a compound flux which 
includes varying proportions of all the above 
fluxes, the proportions used being dependent upon 
the nature of the raw materials used and the im- 
purities to be guarded against. In melting down 
a fairly large proportion of cleaned swarf for 
making brass and gunmetal, a good and cheap 
flux mixture can be made up of equal parts by 
weights of salt, borax and charcoal, with some- 
times about 10 per cent. of broken glass. Only 
about 4 ozs. of this general flux should be needed 
for a 100-lb. charge. 

A favourite mixture often recommended and used 
in America for melting up with scrap brass con- 
sists of 30 per cent. of lime, 20 per cent. each of 
charcoal, soda ash and fluorspar, along with 10 
per cent. of salt. This is apt to give too fluid a 
slag, which not only washes out the dross present 


in the melting, but also exerts a cutting action 
on the crucible, especially at the top of the metal 
at the slag line. To remedy this it is proposed 
to add a greater proportion of lime and decrease 
the soda ash content, but on the whole it is not 
so reliable or so cheap as the borax mixture recom- 
mended above. 

Some workers include several varieties of 
“physic,’”” such as phosphor-tin and copper 
or boron-copper among the fluxes, but these 
are deoxidisers, and not truly fluxes. Their use 
is only to be recommended as a possible remedy to 
bad melting practice, and even then they are only 
efficacious in producing sound castings when em- 
ployed by experienced workers who either know 
or are capable of accurately judging the particular 
conditions which have brought about the b 
melting. J. S. P. 


‘Book Reviews. 


Tue Exectric Furnace, by J. W. Pring, M.B.E., 
D.Sc. — Published by Longmans, Green & 
Co., 39, Paternoster Row, London. Price 32s. net. 
We had been hoping that the next book on 
electric furnaces would be one which we could 
recommend te metallurgists, foremen and melters 
actually working furnaces, but this treatise is 
one which is only of interest to chemists and 
people searching for new or extended applications 
for the electric furnace.” Whilst the section on 
laboratory furnaces is in every way excellent, the 
section devoted to steel manufacture is far from 
being up te date. A whole chapter is devoted 
to the design of electrode terminals (a difficulty 
which was satisfactorily overcome, simultaneously 
by all the British makers of electric furnaces, some 
three or four years ago), but the ultra-important 
subject of electrode economisers does not appear 
to be included. We would suggest that the proper 
position of Fig. 119, which illustrates an Héroult 
furnace, designed some 15 years ago, should be 
placed in the historical secticn, as in its present 
position it is not very flattering to the designers. 
We would draw the attention of the author to 
table appearing on page 273, which gives the in- 
stallations now in operation in France. It is not 
clear whether the figures refer to 1919, 1920, or 
1921, but in any case the figures are incomplete, 
as the writer superintended the starting up of two 
furnaces of the electro-metal type during the war. 
At the moment there are at least 13 furnaces of 
British design and manufacture installed in 
France. On the whole, we are of opinion that far 
too little credit has been given to the work accom. 
plished by the British houses handling the Héroult, 
Electro-metal, Greaves-Etchells and Stobie fur- 
naces. Whilst many of the foreign furnaces have 
achieved some excellent technical results, the 
British designers have outstripped them as is 
shown by their ability to sell in foreign countries. 
The application of the electric furnace to the 
non-ferrous trades is worthy of greater attention 
than has been given to it by Dr. Pring, as the 
electric furnace is now relatively more important 
in these trades than it is in steel metallurgy. 
Another section which has been practically neg- 
lected by the author is the application of the elec- 
tric furnace to the refining of cast-iron. The 
book contains some 450 pages, is well illustrated 
and indexed. A comprehensive bibliography and 
several other useful appendices are included. 
Interesting chapters are devoted to furnace refrac- 


tories, pyrometry and heat losses through furnace 
walls. 


“ Kenty’s Directory oF MERCHANTS. MANUFAC- 
TURERS AND SHIPPERS OF THE Wor tp.” 2 Vols. 
Published by Messrs. Kelly’s Directories, Ltd., 
186, Strand, London, W.C.2. Price 64s. net. 

The preparation of the 35th edition of this well- 
known publication has involved over 600,000 altera- 
tions in the trade references section alone. To 
facilitate handling the directory is divided into 
two volumes, the first one embracing all foreign 
matter, whilst the second confines itself to British 
and Colonial manufacturers and merchants. 


To every foundryman who is capable of handling 
world trade or of expansion beyond the limits of 
the British Isles, we can confidently recommend 
this directory as a means of attaining such an end. 


| 
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The Nathusius Electric Furnace. 


In the June issue of ‘‘ Engineering Progress ”’ 
Dr. Nathusius describes his furnace, which, 
although as yet unapplied in Great Britain, its 
use in Germany is quite extensive. 

Dr. Nathusius states that amongst the various 
types of furnaces two kinds have chiefly found 
application for practical work in Germany, viz., 
the older Héroult furnace and the Nathusius fur- 
nace, which represents a more recent construction. 
The Nathusius furnace embodies divers advan- 
tages.as compared with the former. For this 
reason it is now used with preference in works pro- 
ducing high-grade steels, as well as in steel and 
iron foundries and works manufacturing iron 
alloys. This success is mainly based upon the 


Fic. 1.—System or CoNNECTIONS OF THE 
Natuusius Furnace. 
a. Main transformer. b. Tapping switch. c. High-tension 
drum. d. Current transformer. e. Furnace. 

great adaptability offered by the heating system 
of this furnace, which permits of due considera- 
tion of the varying requirements during each 
individual phase of the melting and refining 
rocess, 

The Nathusius furnace represents a combination 
of an are furnace and a resistance furnace. 

Owing to the peculiar system of connections the 
current is forced to pass between all the electrodes 
without exception, as there is a difference of 
potential between all of them, the carbon elec- 
trodes at the surface veing connected to the 
beginning of each phase, whilst the cast-steel 
electrodes contained in the hearth are connected 
to the ends of the phases. 

From a thermo-technical point of view, this 
arrangement affords the possibility of not only 
heating the charge at the surface by means of arcs, 
but of including the whole of the charge in the 
circuit as resistance in the current flowing 
between the surface and hearth electrodes, the 
charge thus being thoroughly heated right down 
to its core. Such heating in the charge itself 
benefits the process with an efficiency of almost 
100 per cent. 

A further advantage of this furnace consists in 
the hearth being heated additionally by the cur- 
rent passing between the electrodes embedded in 
the hearth. As the current must flow through the 
substance rammed down on to the hearth electrodes 
(this substance consists of a mixture of dolomite 
and tar), and as this substance—being a conductor 
of the second order—offers considerable resistance 
to the flux of current, the hearth will consequently 
be warmed thoroughly. In addition to this, the 
heating of the hearth can be further intensified 
and be made adjustable by connecting the hearth 
electrodes to an auxiliary transformer (current 
transformer). 

The advantage of such uniform heating extend- 
ing down to the hearth is most evident when 
working cold charges such as scrap, in which case 
the furnace gets cold. after each charge. Besides 
which, small ares also form between the _ indi- 
vidual pieces of scrap in the centre of the furnace 
and towards the bottom, smelting consequently 
taking place in a verv short space of time. From 
a metallurgical point of view the forced influx 
of current taking place down to the lowest point 
of the bath and down to the level of the hearth 
presents the additional advantage of the bath 
being alloyed very thoroughly owing to a rotat- 


ing motion being imparted to the bath right down 
to its full depth by the three-phase (Ferraris) 
fields forming around the lines of current. More 
over, the bath will be degasified most effectively 
as a result of the vigorous motions of the contents 
of the furnace when left to itself for a while. 

Electro-technically considered, it is extremely 
advantageous to put in circuit the whole of the 
charge as well as the hearth and to support the 
heating of the hearth by means of an auxiliary 
current transformer, as this arrangement very 
materially contributes towards lessening surges of 
current which it is impossible to avoid with solid 
charges. 

It is for this reason that Nathusius furnaces 
intended for melting solid charges can simply be 
connected up with public electric supply systems 
without having to bother about transformers and 
choking coils that invariably introduce losses. It 
is for this reason, too, that they can be regulated 
automatically from the moment of charging on- 
wards even though the charge be solid, such auto- 
matic regulating being effected by means of special 
self-acting controlling devices known as the Fuss- 
Bergmann Controll, and executed by Messrs. the 
Bergmann Electrical Works A.-G. (Bergmann Elek- 
trizitits-Werke A.-G.), of Berlin. 

The Bergmann Works have also designed a 
special drum switch which permits of various con- 
nections suiting the different requirements in 
working, the various connections being made with- 
out interrupting the current. These connections 
are as follows :— 

1. Shortly after charging: Drum switch at 
position IV (Fig. 1), giving low voltage for the 
are (115 volts). After the are has eaten into the 
scrap, the are is changed over to high voltage 
(135 volts). The long ares, which are, moreover, 
lengthened through the attraction exerted by the 
hearth electrodes, lead to very rapid melting, the 
full available power then being switched on to the 
furnace, including the full output of the auxiliary 
transformer which serves to heat the hearth of 
the furnace. 

This procedure results in the maximum thermal 
efficiency that can possibly be conceived. 

2. As soon as the melting of the charge is com- 
pleted, the drum switch is changed over to posi- 
tion III (Fig. 1), thus giving the are high pres- 
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Fic. 2.—GenerAL Lay-out oF THE NATHUSIUS 
FURNACE. 
A. Transformer room. B. Control room. a. Transformers. 
b. Electrode operating gear. c. Current feeders. 
d. Casting pit. 


sure, The furnace and roof will still be compara- 
tively cold at this stage, and the bath itself will 
not have attained the required degree of tem- 
perature as yet. The hearth heating may be in- 
creased slightly, the auxiliary transformer then 
running at minimum output. 

3. As soon as the bath is hot enough, the 
auxiliary transformer is switched off, whilst tho 
drum switch is changed over to No. II (Fig. 1) 
position. This is the normal Nathusius system of 
connection without the auxiliary transformer, the 
hearth henceforward only being heated by cur- 
rents equalling those passing through the surface 
electrodes as regards strength. Losses due to 
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radiation and conduction are thus reduced to a 
minimum, Either low or high voltage is used 
for the arc, depending on whether the roof is also 
in circuit or not. 

4. At the conclusign of the process it is fre- 
quently desirable to obtain a maximum of heating 
just in the slag zone alone for the purpose of de- 
oxidising and de-sulphurising the material. To 
this end the drum switch can either be left in 
No IT (Fig. 1) position (pure Nathusius connec- 
tion without gary | transformer), applying mild 
hearth heating at the same time, or the drum 
switch is changed over to No. I position for a brief 
ogee in which case there is no hearth heating. 

n both cases, however, high voltage is applied 
to the are. 

Constructional Advantages.—The lay-out of the 
Nathusius furnace (Fig. 2) shows an exceedingly 
advantageous separation of the purely metallurgi- 
cal part of the furnace from its electric fittings, 
which are fairly sensitive. 

The furnace itself is entirely devoid of all 
motors and delicate controlling devices. All these 
are accommodated in a separate closed chamber at 
some distance from the furnace, so that they are 
perfectly safe from heat, dust, and particles of 
slag or iron splashing out of the furnace. This 
arrangement does away with fastening the electrode 
holders to the furnace. 

Tilting is the time when breakage of electrodes 
is most liable to occur. With the arrangement of 
the electrodes as provided on Nathusius furnaces, 
the carbon electrodes can easily be replaced some 
distance from the back of the furnace; there is no 
need to carry out this work over a heated fur- 
nace that is liable to collapse. 


Some Notes on Heat Treatment. 


At a recent convention at Asbury Park, N.J., 
the American Society for Testing Materials com- 
mittee on heat-treatment of iron and steel, sub- 
mitted the following note on heat-treatment : 

The advantage of alloy steels over simple steels 
lies in he fact that they are more sensitive to heat- 
treatment and capable of giving higher properties 
when properly handled. he increased sensitive- 
ness to treatment, unfortunately, is accompanied 
by a proportionate sensitiveness to failure during 
treatment, which requires greater care in all treat- 
ment operations and necessitates the elimination of 
abrupt changes in section. The following sugges- 
tions are made to overcome this difficulty : 

1. Heavy solid alloy forgings should -not be 
allowed to cool, but should immediately be put 
in an annealing furnace and normalised. 

2. High nickel-chrome, chrome-vanadium or any 
‘ther alloy steel bars and small forgings liable to 
smattering should be cooled slowly after rolling by 
burying in warm ashes or lime to retard the cooling. 
High carbon, even with a moderate alloy content, 
increases the risk of cracking. 

8. A thorough annealing or normalising above 
the upper critical point after rolling or forging 
eliminates much danger of later troubles due to 
cracks and strains and leaves the metal in a better 
condition to secure the maximum effect of the 
quench. 

4. Annealing only does not develop high physi- 
cal properties, but leaves the metal soft, uniform 
and ductile. To break up forging and rolling 
structures which are detrimental the piece should be 
double annealed, first at 55 to 110 deg. C. above 
the critical range followed by an anneal slightly 
above the critical range. 

5. In heating for either annealing or quench- 
ing, the piece should be slowly and uniformly 
brought to temperature, the rate depending on 
grade and section, especially through the brittle 
range, which is up to 425 deg. C. 

6. For quenching, the piece should be uniformly 
heated above the critical range and introduced 
into the quenching medium with no delay after 
leaving the furnace. 

7. Quenching is the most drastic treatment 
operation, and therefore the most dangerous. 
Alloys or sections subject to water cracks should 
be quenched in circulating oil. 

8. In drawing after quenching the piece must 
be slowly and uniformly heated to the proper tem- 
ae but may be cooled slowly or rapidly as 

ired. 


Moulding Elbows with Green Sand 


Cores. 


In moulding an elbow of a pipe, one method is to 
have a solid pattern and a core box. The core is 
made and dried. After making the mould the 
dry core is put in place with chaplets on all sides 
to keep it in place. Another method is to dry the 
bottom half of the core only and make the top of 
the green moulding sand. By standing a piece 
of inch stock core of proper length in the core box 
when making the green half, it will bear on the 
dry half and up to the top of the green half and 
will hold the top chaplet and not allow the: chap- 
let to crush the green sand. Another way, but 
a doubtful one, would be to have all the core 
green sand and place it in the mould in a similar 


Fig. 1.—Corz Arsour ror AN 


manner to setting the dry core, but the way sug- 
gested is to make it from a split, hollow pattern, 
making the core and outside of the mould in one 
operation and not having any separate core made 
in a core box. This can be done in more ways 
than one. One way would be to have both halves 
of the flask barrel and use each one in its turn as 
a cope. Another is to use an ordinary mould and 
only roll it once. The arbour will be shaped as 
shown in Fig. 1. A smooth board forms the base. 
The arbour is placed as shown and half the pat- 
tern is placed upon it. A little sand is tucked in 
at each end to allow a parting to be made from 
the board to the line of the pattern. No attempt 
is made to tuck sand in with a view to making the 
core. The parting is made to separate what will 
be the core from the main body of the mould, 
After making these partings the mould is pro- 
ceeded with by the usual process of ramming the 
drag and rolling it over. After rolling over, 
sand is shifted on to the arbour and tucked in with 
the fingers in a similar manner to tucking the bars 
in a cope. The entire half-pattern will be tucked 
full of sand and left rough. The top half of the 
pattern will now be put on and sand rammed into 
it with a ramming stick. Before doing this it 
is well to lay in a curved rod which will later be 
withdrawn, leaving a vent hole. Partings will 
now be made on the ends of the core. The flat 
parting for the point of the mould was, of course, 
made at any convenient time. Parting sand will 
now be put on and the cope rammed up and lifted 
off. After removing the half pattern and finish- 
ing the cope, the green sand core will have to be 
removed in order to draw the bottom half of the 
pattern. The rest of the work will be straight 
ahead moulding. 

The arbour as will be seen is an ordinary fingered 
arbour inside of the pattern. Beyond this it is 
flat and has bevelled edges so that it can be drawn 
from the mould and replaced in the exact position 
without damage to the mould. It will also be 
noticed that at one end it projects to one side in 
order to bring the draw holes at the ends to come 
in line with the centre of gravity. This extra 
projection also serves to hold the core in position, 
preventing it from sagging or lifting. 
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Foundries—Good, Bad, and Indifferent. 


By F. H. 


It may be said of British castings that some are 
good, some bad, and some indifferent—this not so 
much from the standpoint of price, as from the 
standpoint of utility, or from the opinion of the 
machinist. Some comparatively “ cheap” cast- 
ings have been voted good, whilst others, for which 
a high price has been paid, have been considered 


One firm will always supply a user with good 
castings, and it can easily be imagined all the 
machinists in the country clamouring for the pro- 
duct. Another firm always supplies bad castings, 
and, naturally enough, it is a surprising matter 
how the foundry manages to get sufficient business 
to keep going. 

Yet the fact that the foundry supplying bad 
castings has a numerous following, even in these 
days, suggests that they must be pleasing someone, 
and that to others the castings are not so bad as 
they appear. No doubt the foundry which sup- 
plies good castings to one firm, supplies others 
with very indifferent ones, which, upon examina- 
tion, are precisely the same mixture as the good 
ones. 

As before mentioned, however, it is the question 
of utility, plus the machinists’ opinion, which de- 
termines whether the casting be good or bad. 
Foundries, like machinery establishments, usually 
specialise in one direction, and, as a consequence, 
cannot be expected to cater successfully for 
the extremely diverse needs of the engineering 
industry. 

Where a factory is engaged upon a special pro- 
duct, the foundry must be educated to produce 
satisfactory castings, and usually the educational 
period is somewhat protracted. In some cases the 
foundry never succeeds, the reason being that its 
normal product is quite at variance with the pro- 
duct required, whilst the volume of work in con- 
nection with the latter product is not sufficient to 
warrant the expense which must be incurred in 
order to achieve success. 

In the case of the motor industry, this is vast 
enough, and the expectation of work great enough, 
to warrant the foundrv setting out to provide 
satisfactory castings. For it should be borne in 
mind it is not upon one factory that the foundry 
pins its hopes, but upon many, for motor castings 
are motor castings, no matter for what make of 
vehicle they may be destined. So the castings pro- 
duced may be of good auality, for the foundry 
understands what is needed, and is able to pro- 
vide accordingly. 

But after a time a slump is experienced in the 
motor industry, and orders to the foundry are few 
and far between. So it becomes necessary for the 
foundry to solicit business other than that asso- 
ciated with motors, and having achieved a reputa- 
tion as producers of good castings, the firm confi- 
dently proclaims its ability to give satisfaction in 
an extended sphere. Orders are secured, but from 
the commencement difficulties are experienced, and 
the buyer’s report upon the sample castings sub- 
mitted is in many cases the reverse of flattering. 

Tt may be that the founder does not understand 
the subtle design of the pattern, or, again, it may 
be that the casting desired is much lighter than 
those required for motor work. The required finish 
of the new casting. perhaps. is not understood. and 
what appears to the founder to be a remarkably 
good product is labelled “ poor ” by the buyer. and 
either accepted under protest or promptly 
reiected. 

Many such happenings have occurred, until the 
founder has been upon the verge of despair. He 
has submitted sample after sample—has visited the 
factory and conferred with the buyer and his ad- 
visers—and has been forced to admit that the 
easting is not to the requirement of the buver. 
He may decide to own that it is impossible for him 
to manufacture. and then he wonders from where 
future business is coming—or, again. he may be de- 
termined to persevere if he can persuade the buyer 
that he can ultimately achieve success. 

Some founders (especially when short of work) 
will promise anything to get new business. They 
will quote from a blue print. without really under- 
standing the finish or the function of the part in 


question. Others are more careful—they insist 
upon knowing particulars, and require to see the 
pattern and to cast samples before committing 
themselves. One founder was shown a casting, and 
asked if he could produce a similar one. His 
answer was unhesitatingly in the affirmative, and 
he gave a definite quotation. , 

The pattern was sent to the foundry, and a 
sample —_ was promised in three days Two 
weeks elapsed, and still the casting had not ap- 
peared, and the buyer visited the foundry to see 
what was happening. He discovered that two 
castings had already been made, but were so bad 
that they could not leave the foundry, and he was 
told that, even if they could produce a satisfactory 
casting, the price quoted would have to be in- 
creased by at least 50 per cent. 

The third casting was, with some misgiving, sub- 
mitted to the buyer, who promptly rejected it. 
The founder thereupon asked leave to withdraw his 
offer, as he could not promise satisfaction. And 
this was a poy | which had been established 
many years and which had a reputation in many 
quarters for the production of high-grade castings. 

Another founder, keen upon securing new busi- 
ness, visited the buyer and saw the patterns and 
the castings. He expressed his willingness to sub- 
mit a quotation, but when asked if he could pro- 
duce castings of the same finish as those in the 
factory he promptly stated that he could not. His 
quotation, when received, was from 10 to 15 per 
cent. over the price then being paid for the cast- 
ings which he could not guarantee to equal. 

The material itself is praised or condemned on 
the opinion of the machinist, which opinion, of 
course, is influenced by the machining methods em- 
ployed. In the machine shop, where rates are pre 
determined, it is, of course, a serious matter when 
certain castings cannot be machined for the rate 
allowed. Here, again, it is not the cheapest cast- 
ing which must of necessity cause trouble, for 
frequently high-priced castings are similarly 
condemned. 

Quite recently the writer has had his aé@tention 
called to the troubles experienced in machining 
castings. Two similar machines were simul- 
taneously engaged upon an identical process in 
connection with castings received from two foun- 
dries, the castings all being off one pattern. There 
was nothing to tell the machine shop foreman that 
the two batches were received from different foun 
dries, neither did he know the prices charged. 

In one case the machine was running at norma: 
speed, and the cutters were comparatively cool. 
Moreover, these cutters stood up till the end of 
the job, which was over four days, without neces. 
sitating grinding. In the other case, the machine 
was running at half the normal speed, and even 
then the cutters were so hot that the casting was 
discoloured, whilst, apart from the fact that double 
rate had to be paid, the cutters had to be ground 
every two days, waiting time having to be paid 
whilst this was being done. 

Yet these latter castings came from a very good 
foundry, and the price paid was pretty high, so it 
was not that the buyer, in endeavouring to reduce 
the first cost, was piling up subsequent expense. 
It was that the mixture used by this foundry, 
although quite satisfactory for its normal pro- 
ducts, was not right for the-speciality, and that 
the volume of business in connection with the 
latter was not sufficient to warrant a special cast. 

Each engineering factory dependent upon out- 
side foundries for its castings has at least one 
foundry from which the castings are labelled 
‘good.’ That is to say, the product of this foun- 
dry is in accordance with the requirement, | the 
reason being that either the volume of business 
in this connection is sufficient to warrant a special 
cast, or that it is fortunate enough to cater for a 
number of factories for which the requirement 1s 
similar. To another factory the product of this 
foundry is not at all satisfactory, use the re- 
quirement is diverse. 

Not always being able to get sufficient supplies 
of “‘ good ’’ castings, or considering that it is not 
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well for all the eggs to be in one basket, the fac- 
tory is at times compelled to accept supplies of 
“ indifferent castings ’’ from another foundrr. It 
may be that the buyer has hopes of ultimately 
educating this foundry, and in order to do so is 
prepared to accept supplies by way of encourage- 
ment. Or, again, it may be that these indifferent 
castings are much cheaper, and for certain pur- 
poses are considered good enough. Yet, because to 
one buyer the castings appear to be ‘“ second- 
rate,’’ it is not to be assumed that the foundry is 
second-rate also. In another direction it is prob- 
ably giving satisfaction by the production of what 
are considered high-grade castings. 

Neither must the foundry which produces bad 
castings be condemned. The buyer may declare 
that he will never again place orders with this 
foundry, and when it is being discussed he defi- 
nitely states that he is astonished that anyone 
should place orders there. Yet the foundry is in ex- 
istence, and this fact proves that some firms are get- 
ting satisfaction, and quite probably amongst these 
there are people whose requirements call for cast- 
ings of the highest quality. His product is as high 
grade as other foundries, and no doubt their 
“ good ’’ castings, made up to his design, would 
be considered “bad” by him. 

The founder himself is often to blame for en- 
deavouring to get business which he does not under- 
stand. Not that it is wrong of him to solicit new 
business, for it would be absurd for him not to 
do so. Yet he must not imagine that, because he 
is a founder, he can cast anything, and in such a 
manner as to give universal satisfaction. Foundry 
work, like engineering, is a very broad term, and 
specialisation is essential to achieve success. So 
when the buyer says A is a good foundry, B is a 
bad one, and C indifferent, it should be realised 
that he is expressing a view in accordance with 
his own requirement and that he does not mean 
that the ‘‘ A.s’’ should be sought after, the ‘‘ B.s " 
swept out of existence, and the ‘‘ C.s’’ tolerated. 


* Alchol” Band Polishing Machine. 


This machine carries a jointless woven emery 
band and offers undoubted advantages over the 
dise grinder, in that the speed is uniform and 
greater grinding surface is availabie. The bands 
are fitted in a few seconds and wear evenly. 

For helt tensioning, the usua! practice of fitting 
a jockey pulley is departed from, the machine being 
so designed that the rear hand pullev has a hack- 
ward and forward motion operated by two milled 
nuts. This not only makes for much smoother 
running than is possible with a jockey pulley, but 


Fig. 1.—Tue Atcnor’”’ Banp 
PotisHinc Macuine. 


also enables belt to be correctly tensioned for the 
particular work in hand. By this means, also, the 
operator may run the band at the extreme edge of 
the table should it be so desired. 

The bearings are generously proportioned, 
provision being made to render them dust-proof, 
and they are fitted with screw-down lubricators 
The loose pulley is relieved for belt strain, and 
runs not on the spindle but on an extension of 
the body casting. 

A detachable adjustable fence can be supplied to 

facilitate the grinding of angular work. 
_ Endless bands of special leather may be used 
in place of emery bands for polishing with rouge 
or other fine abrasive powder; flint cloth bands 
may be employed for working upon wood; ete. 

The size of the band, which runs at 600 to 700 
r.p.m., is 4 in. wide by 36 in. long. The machine 
only takes up 16 in. by 12 in. of bench space 
and weighs 60 lbs. The machine is handled by 


Messrs. G. W. Dowding, of 66, Victoria Street, 
London, S:W.1. 


Institution of British Foundrymen. 
SCOTTISH BRANCH. 
Semi-Steel. 

At the last meeting of the session a Paper was 
read by Mr. J. Cameron on the subject of semi- 
steel, of which the following is a résumé. 

At the outset the lecturer referred to the term 
‘* semi-steel,” because the metal to which the name 
applied had little resemblance to steel, and he 
hoped that the newly-formed Cast Iron Research 
Association would deal with the matter and sub- 
stitute a term more akin to the material, which 
was in reality simply a high-grade cast iron. The 
war was largely responsible for the prominence 
which has recently been given to semi-steel. 

Good semi-steel stands much higher tensile, 
transverse, and compression tests than cast iron, 
and the test of good semi-steel is combined tensile 
and transverse strength, with ease in machining. 

ge the war 380 test bars § in. dia. x 5 in. 
long, pulled at Glasgow University for the Ministry 
of Munitions, gave an average tensile result of 
18.16 tons per sq. in. Eight bars, 12 in, x 1 in. 
xl in., gave an average transverse result of 27 
ewts. with a deflection of from 0.12 to 0.143 in. 
Compression or crushing tests have given from 60 
to 75 tons. 

The addition of good steel scrap in its proper 
proportions has the effect of closing the grain of 
the iron and causes the graphitic carbon to be 
broken up into small thin flakes or granules, while 
the phosphide eutectic is small and well distributed. 
In the physical structure is revealed the secret of 
the greater strength. 

In the production of semi-steel a great a 
cares had to be exercised, otherwise failure will 
result. The whole subject was one which required 
careful study, and full of difficulties. Strict super- 
vision was essential for successful work. 

The lecturer then referred to some of the —_ 
which required to be considered, such as the design 
of the cupola, nature of the charges, condition of 
the blast, temperature of the metal, ete. 

The lecture was illustrated by a number of slides, 
and at the close was accorded a vote of thanks for 
his lecture. 


Uses for Cadmium. 


Messrs. Siebenthal and Stoll, writing Mineral 
Resources, 1920, Part I., state that the alloys of 
cadmium most generally used are the easily fusible 
alloys used in the tips of automatic sprinklers, in 
safety plugs for boilers and in electric fuses; cad- 
mium cliché metal for stereotype plates, and 
solders in which cadmium is substituted for part or 
all of the tin commonly used. 

A fraction of 1 per cent. of cadmium is used 
as a deoxidiser in making bronze telegraph and 
telephone wires and cables in France and Italy. 
The larger part of the cadmium exported from the 
United States goes to France. Cadmium is also 
used as a deoxidiser in making nickel alloys and 
may serve a like purpose in making brass 

A newer use for cadmium is in making small 
arms ammunition, A cadmium band on the hard- 
jacketed cartridge ball takes the rifling with little 
wear on the barrel and thus prolongs the life of the 
gun. 

Cadmium electroplating is a field that offers some 
promise of expansion. Cadmium is a better rust 


_preventive than nickel, and at more nearly a 


parity in prices cadmium plating might be substi- 
tuted for nickel plating on some articles. Or, as 
it has a greater tendency to tarnish than nickel, 
it might be used in combination with nickel, the 
first coat consisting of the rust-preventive cad- 
mium and the second coat of the tarnish-proof 
nickel. 

The Udylite Process Company, of Kokomo, Ind.., 
has developed a commercial method for electro- 
plating iron and steel articles with cadmium and 
is prepared to grant licences for its use. 


Mr. Davin Russet, trading as D. Russell & Com- 
pany, Suffolk House, 5, Laurence Pountney Hill, 
E.C., iron and steel merchant, has been adjudicated 
bankrupt. 
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Fire Tests of Building Columns.” 


By S. H. Inberg, H. K. Griffin, W. C. Robinson, and R. C. Wil .on 


An experimental investigation has been conduc- 
ted on the resistance of columns, loaded and ex- 
posed to fire or to fire and water, with a record of 
characteristic effects, by the U.S. Bureau of Mines 
in co-operation with the Associated Factory 
Mutual Fire Insurance Companies and _ the 
National Board of Fire Underwriters, the tests be- 
ing made at Underwriters’ Laboratories. 

Method and Scope.—The fire exposure was pro- 
duced by placing the column in the chamber of a 
gas-fired furnace, whose temperature rise was regu- 
lated to conform with a predetermined time-tem- 
perature relation. Measurements were taken of 
the temperature of the furnace and test column 
and of the deformation of the latter due to the 
load and heat. 

The test columns were designed for a working 
load of approximately 100,000 pounds, as calcu- 
lated according to accepted formulas, the amount 
varying somewhat for the different columns. The 
working load was maintained constant on the 
column during the test, the efficiency of the column 
or its covering being determined by the length 
of time it withstood the combined load and fire 
exposure. 

n the fire and water tests the column was 
loaded and exposed to fire for a predetermined 
period, at the end of which the furnace doors 
were opened and a hose stream applied to the 
heated column, vie severity of the test being regu- 
lated to correspond with the degree of resistance 
developed by the corresponding type of column in 
the regular fire tests. . 

The paper reports on 106 tests of columns, of 
which 91 were fire tests and 15 fire and water 
tests. 

The series includes: (1) Tests of representative 
types of unprotected structural steel, cast iron, 
concrete-filled pipe and timber columns; (2) tests 
wherein the metal was partly protected by filling 
the re-entrant portions or interior of columns with 
concrete; (3) tests wherein the load-carrying 
elements of the columns were protected by a 2-in. 
or 4-in. thickness of concrete, hollow clay tile, clay 
brick, gypsum block, and also single or double 
layers of plaster on metal lath; (4) reinforced con- 
crete columns with 2-in. integral concrete protec- 
tion. 

The covering materials for each class of protec- 
tion were obtained from the main producing re- 
gions of the country, the object being to include 
samples from the principal mineralogical sub-divi- 
sions that find general application in building con- 
struction. A number of auxiliary tests of con- 
stituent materials were made, forming a fairly 
comprehensive source of information on the physi- 
cal and chemical properties of the materials used 
in modern fire-resistive construction. 

In placing the columns and coverings, the work 
was planned so as to reproduce as nearly as possible 
the conditions obtained in building construction, in 
point of methods of application and workmanship. 
This was done to make the results of the tests 
applicable without undue allowance for differences 
that otherwise might be deemed to exist between 
the test column and a similarly constructed mem- 
ber in a building. 

Test Results.—The results in point of time to 
failure in the fire test are studied with reference to 
size of column, and for given column and covering 
materials, relations are established between fire 
resistance and area of solid material in the column 
cross section. The test results, supplemented by 
investigations on the properties of the column 
materials under heat and load, also afforded means 
for determining the useful limit of a column when 
loaded and exposed to fire. 

Fire Resistance Periods.—The results of the tests 
are finally summarised in terms of hours and 
minutes of fire resistance afforded by the different 
types of columns and protections tested. The re- 
sistance period is taken as a portion (two-thirds) 
of the average time to failure in the fire tests, the 
deduction being made to allow for incidental varia- 


. Abstracted from Technologic Paper, No. 184, of the American 
Bureau of Standard. 


tions in material and workmanship of columns and 
coverings as tested and as installed in buildings 
and also for differences in load and fire conditions 
that cause variations in results with nominally 
comparable columns. The requirements relative to 
resistance to water application are limited to abilit 
to sustain load without danger of immediate col- 
lapse in case of fire recurring after fire and water 
exposure. Application of the results is extended 
beyond the particular materials tested as far as 
existing knowledge of the properties of related 
materials justifies it, this being done to give the 
results greater continuity. Interpolation is also 
made for a covering thickness intermediate be- 
tween those tested. 

The resistance periods thus derived vary from 
10 minutes for unprotected structural steel columns 
to 8 hours for similar columns covered with 4-in. 
thickness of concrete made with fire resistive aggre- 
gates and reinforced concrete columns made with 
the same aggregates. Filling the re-entrant 
portions of interior of structural steel columns with 
concrete gave them resistance periods ranging from 
half-hour to three and a half hours, depending on 
the size and shape of the column and the concrete 
aggregates employed. Single-layer protection of 
plaster on metal lath applied to structural steel 
columns gave }-hour resistance and double layer 
with air space between layers, 1} hours. Two-inch 
concrete protection on structural steel columns 
gave resistance periods from one hour to four 
hours, depending on the aggregate employed. The 
concrete made with sand and pebbles high in 
silica (chert and quartz) developed disruptive 
effects on exposure to fire, which is ascribed (1) 
to points of abrupt volume change existing for 
chert as low as 210 deg, C. and for quartz at 
573 deg. C. where it is transformed into the 
mineral tridymite ; (2),to disruption of the pebbles 
from evaporation of the chemically combined water 
of the chert, and water occluded in tiny cavities 
in the quartz when it crystallised. Concrete made 
with trap rock, granite, sandstone, or hard coal 
cinder aggregate proved superior to that made 
with siliceous gravel. The highest resistance 
obtained with concrete with dolomitic limestone 
and caleareous sand. The 4-in. concrete protections 
developed resistance periods from 2} to 8 hours, 
the variation with the aggregate being similar to 
that for the 2-in. protections. : 

Hollow clay tile on structural steel columns gave 
périods from one hour to three hours, depending 
on the type of clay and method of application. 
Tile made from semi-fire clay burnt to medium 
hardness, developed greater freedom from cracking 
and spalling than any other tile tested. Hard 
burnt semi-fire-clay tile evidenced greater effects 
from fire exposure, and with surface clay and shale 
tile these disruptive effects were very marked. 
Little or no difference in resistance was noted as 
between the 2-in. and 4-in. thickness of hollow tile. 
the time to failure being dependent on the area of 
solid material rather than on the thickness of the 
air space. Filling the interior with concrete or 
tile appreciably increased the resistance and 
stability of the covering, and interior metal ties 
were found to be superior to outside wire ties in 
holding the tile in place. Solid clay brick set on 
end and edge to form a solid covering about 24 in. 
thick outside of the steel proved somewhat unstable 
on exposure to fire and developed a resistance 
period of only one hour, while with brick laid flat 
in the usual manner to form a 4-in. covering thick- 
ness, 5-hour fire resistance was developed. Solid 
gypsum block, 2 in. in thickness, laid outside of 
flanges and edges of structural steel columns and 
with space between blocks and flanges filled with 
gypsum mortar, gypsum blocks, or poured gypsum 
filling, gave 14-hour resistance, and similar cover- 
ings made with 4-in. solid blocks gave 34-hour 
resistance, the failure beine due in all cases to 
shrinking, checking, and disintegration of the 
ym which caused them to fall off and expose the 
steel. 

Round hollow cast-iron columns developed 20- 
minute fire resistance as tested unprotected, and }- 
hour resistance when unprotected and filled with 
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concrete. Protections approximately 2 in. in 
thickness and consisting of Portland cement plaster 
on metal lath, hard coal cinder concrete, or round 
porous semi-fire-clay tile increased their resistance 
period to two hours. Steel or wrought pipe not 
smaller than the 6-in. standard size, filled with 
1: 44 concrete, ve resistance period of 25 
minutes, and similar pipe, not smaller than the 
7-in, standard size, fil with concrete and rein- 
forced in the fill with structural angles, gave }- 
hour resistance. 

Reinforced concrete columns with 2-in. integral 
concrete protection, gave 5-hour resistance as made 
with trap rock aggregate, and 8-hour resistance as 
made with limestone aggregate. 

Pine and fir timber columns with unprotected 
cast-iron or steel caps gave 25-minute resistance, 
with column and cap covered with j-in. gypsum 
wall board gave j-hour resistance, and with pro- 
tection of Portland cement plaster on metal lath 
gave 14-hour resistance. The cause of failure of 
the timber columns was loss of strength of the 
wood at the cap bearings due to conduction of heat 
from the flanges of the metal caps to the bearing 
plates and into the wood, which caused it to soften, 
crush, and induce slipping or fracture of the caps. 
While the fire test reduced the area of the columns 
by 29 to 55 per cent., their resistance to fire and 
load outside of the bearings was not fully developed 
in the tests. 

The series fairly covers the range of current 
practice in structural steel columns and perhaps 
also, in proportion to the extent of their use, in 
that of the other column materials except rein- 
forced concrete, which latter is the subject of a 
special investigation recently completed by this 
Bureau. The studies made on effect of size indi- 
cate that the results obtained with the columns 
tested, which were representative of the smaller 
sizes in general use, can be extended with safety to 
larger columns. 


Cast Iron and Steel for Buildings. 


Our photograph shows a burnt down sugar 
refinery in Tangermiinde, in Germany. It is 
eloquent on the superiority of cast-iron columns 
as compared with built-up steel stanchions. It 
will be seen that one of the cast-iron columns is 
quite sound, while the other is slightly buckled. 


Fic. I.—SHow1ncG THE SUPERIORITY OF CAST- 
IRON COLUMNS OVER STEEL STAUNCHIONS AFTER 
Frre. 


while the steel stancheon is crumpled up alto- 
gether. The only danger of cast-iron columns is 
that they are liable to go to pieces if they have 
cold water played on them while they were in a red- 
hot state. The timber props in the photograph 
are temporary supports to hold up the structure 
resting on that broken reed, the steel stancheon. 


Tue E. W. Harvey Gas Furnace Company, 
Liurrep, of 70, Victoria Street, Westminster, 8.W.1, 
have recently supplied drawings and specifications for 
three 30-ton steel melting furnaces, six forging fur- 
two of them being specially adapted for heating tur- 
bine rotors up to 104t. whilst four con- 
tinuous bloom heating furnaces of the “ Pusher” type, 
to be erected at the works of the Sociedad Espafiola 
de Construccion Naval, Reinosa, Spain. 


A Motor-Driven Mitre Box. 


A useful motor-driven mitre box was recently 
exhibited te the trade by Messrs. Millars Timber 
& Trading Company, of Kirtling Street, Batter- 
sea, London. This machine, illustrated in Fig. 1., 
is capable of cross sawing, ripping, jointing, plan- 
ing, drilling, sandpapering, tool grinding, and 
many other wood pattern-making operations. 
The frame is made of ribbed and flanged grey 
iron castings of sufficient strength to withstand 
the roughest wear. 

The table, which is made from selected beech, is 
46 x 30 in. The liability to warp is reduced by 
the insertion of four long bolts extending through 
the entire width of the table. 

The swing arm is of robust ribbed construction, 
and is for the purpose of supporting the saw 
arbor and motor. Its height can be adjusted for 
varying sizes of timber, the range being 12 in., 
which allows of material 20 in. thick being sawn. 

There are two mandrels situated beneath and 


Fie. I.—Moror-Driven Mitre Box. 


above the table, which eliminates the necessity of 
changing saws. These, by the way, can be raised 
or lowered out of the way. The mandrels, which 
are of steel and run at 3000 r.p.m., are fitted with 
left-hand threads to eliminate the possibility of the 
saws becoming loose. They are fitted with collars 
to hold the various tools. 

The jointer portion of the machine is entirely 
separate from the table top and is run from a 
different arbor from the saw, allowi of the 
working of one saw at the same time os he jointer. 
The tables for the jointer are 10 in. x 38 in., and 
are adjustable for permitting various depths of 
cuts to be taken. Suitable fences for this and 
other portions of the machine form part of the 
equipment. 

The machine, which requires 6 ft. x 8 ft. of 
floor space, is adequately protected by safety 
Numerous tools, attachments, motor 
and switch are included in the equipment. 


EFFECT OF OVERSTRAIN ON SHOCK 
RESISTANCE.—Messrs. R. M. Jones, M.Sc., and 
R. H. Greaves, M.B.E., M.Sc., state, in a paper 
read before the Institution of Civil Engineers, that 
notched-bar impact tests were made under standard 
conditions in the 120-foot-lb. Izod machine on heat- 
treated carbon and nickel-chromium steels,- which 
had been subjected to varying degrees of over- 
strain. In each case the impact figure was pro- 
gressively reduced by increasing amounts of over- 
strain, and was still further lowerea by low-tem- 

ature annealing—a treatment which also results 
in recovery of the elastic limit and a slight increase 
in hardness. The impact figure of very brittle 
nickel-chromium steel (below 8 foot-Ibs.) is not 
further lowered by overstrain. The results illus- 


trate the effect on the impact figure which would 
be produced by cold work of any kind, e.g., ham- 
mering, rolling, or drawing. 
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A Design of a F oundry for or Castings. 


By T. F. Hardyman. 


In preparing plans and specifications for an 
iron foundry the first difficulty that confronts one 
is whether to design the foundry specifically for 
one class of work or for jobbing work. 

Fig. 1 shows the type of building that 
can 4 adapted for the production of any class of 
casting up to 5 tons, but it is particularly well 
suited for the production of large quantities, say 
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ordinary gable of about 30 deg., with the north 
side of the gable composed entirely of rolled or 
east glass. The sides immediately below the 
eaves, the entire length of the building, should also 
consist of glass 4 ft, deep with ventilators of 25 in. 
centres. The gable ends should also be of glass 
as shown in Fig. 1. 

Pattern Shop.—This should be equipped with 
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Fig. 1.—SuHow1ne tHE Pian anp Exevation oF A Founpry DESIGNED FoR MANUFACTURING 
Enernerrs’ 


100 tons per week, of high-class engine castings 
weighing up to 6 cwts. each. 

In designing such a foundry, particular care 
should be taken to see that ample provision is 
made for the natural lighting of the building and 
also for ventilation, avoiding, as far as possible, 
draughts. The type of roof recommended is 


the usual wood-working machinery, an efficient 
heating apparatus, and  Grinell” fire extin- 
guishers. 

Offices.—These are shown in Fig. 1 at one end 
of the building, which is a suitable position, as 
practically the whole of the establishment is under 
supervision from the office window, The offices 
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are composed of two floors, the ground floor be- 
ing utilised by the foundry foremen and laboratory 
and the first floor by the management. 

Main Bay.—-This should be equipped with a 6- 
ton and 43-ton overhead electric crane of the 3- 
motor type. Adjoining the main bay of the foun- 
dry should be a sand-preparing shop, the latter 
being equipped with the usual grinding mills and 
centrifugal sand mixer for oil sand. The sand 
shop should be close to the stores, from which 
workmen obtain foundry requisites. 

Machine Moulding Foundry.—lIt is desirable that 
this department should be partitioned off from the 
main or hand moulding foundry. The equipment 
of this shop should be composed of hydraulic 
machines for fairly shallow work and pneumatic 
jarring machines for deep work. For the produc- 
tion of 100 tons of light castings the number of 
machines required would be approximately eight 
hydraulic and six pneumatic machines. This shop 
should also be equipped with a light electric 
crane of rapid operation. 

Core Shop.—Accommodation should be provided 
for both male and female labour. These shops 
need not be high, as it incurs unnecessary expense. 
The core shops shown are equipped with gas-fired 
core-stoves; the gas producers recommended are 
“ Hislop’s,”’ of Paisley. 

Despatch Shop.—This shop is shown adjoining 
the fettling and test shops, with the usual equip- 
ment for despatching. 

Test Shop.—Additionally to the ordinary testing 
machines this shop should be equipped with the 
necessary pressure testing apparatus. 

Fettling Shop.—Included amongst the equipment 
of this shop should be @ 12 ft. by 12 ft. sand-blast- 
ing chamber, a smaller sand-blasting chamber or 
sand-blasting tumbling-barrel with four sets of 
double wheel-grinders, suitable for wheels ranging 
from 36 in. diameter by 4 in. wide, to 6 in. by 
1 in., coupled up with a suitable dust exhausting 
arrangement. The fettling shop should be 
equipped with 5-ton electric crane. 

Cupolas.—Two cupolas, of 5 and 7 tons per hour 
melting capacity respectively, should be installed. 
These cupolas should be provided with charging 
stage of ample dimensions, upon which reserve 
stocks of material can be kept, in the event of the 
lifts or hoists breaking down. The furnaces 
should be served preferably by a hydraulic lift. 

Moulding Bores.—Proper provision should be 
made for storing moulding boxes, which is a far 
more serious item of expense to the foundry than 
is generally appreciat It is a mistake to allow 
moulding boxes to lie about unused in the foundry. 
Not only do they occupy valuable space in the shop, 
but are more likely to get broken than if they were 
stored properly in accommodation provided. 

Stock Yard.—The yard shown should be of 
dimensions sufficiently large to carry at least a 
month’s supply of raw materials. 

Sidings.—The foundry should be connected to 
the railway if at all possible, so as to facilitate 
the handling of inwards goods and expediting des- 
patch of castings. 


Foundry Courses at Darlington. 


We are indebted to Mr. A. W. Birkett, who is 
entrusted with the conduct of the foundry courses 
at Darlington Technical College, for the following 
information. The ccurses were initiated in 
January of this year and have met with a fair 
amount of success. Classes are held in the after- 
noon for junior apprentices and the subjects dealt 
with are mathematics, machine drawing (with 
special reference to the reading of drawings), and 
elementary chemistry (with special reference to 
those portions particularly applicable to the foun- 
dry). For the older apprentices and journeymen. 
evening classes are held. These classes are split 
into three courses and deal with general foundry 
and cupola practice. The classes are held under 
the auspices of the local Committee for Technical 
Education and have the co-operation not only of 
the employers but also of the local branch of the 
Foundry Workers’ Union. This latter is a most’ 


encouraging feature and one which we hope will 
be extended to the larger associations having am- 
bitious educational programmes, 
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Recent Progress in the Construction 
of Electric Welding Machines.* 

This article deals with machines for welding 
seams or lap joints. The seam-welding machine 
is developed from the spot-welding machine, the 
pointed electrodes being replaced by roller eleo- 
trodes in order to obtain a continuous weld. The 
lapped plates are passed between these rollers, 
which are made to exert considerable pressure on 
the joint during welding. This simple process, 
however, is associated with difficulties, arising 
mostly from the presence of dirt or oxide. Even 
the dark-blue layer of oxide causes the rollers to 
get dirty, and leads to corrugation and burning. 
‘This is explained as follows :—When a dirty patch 
comes between plate and roller the resistance 
becomes very great, and the circuit is virtually 
broken under current, thus causing burning, 
slipping of rollers, etc. (With spot welding the 
circuit must be broken before the electrodes are 
lifted.) A solution was found by making the 
roller advance in steps, instead of continuously. 
At the commencement of a pause the current is 
automatically switched on, and welding occurs. 
After the current is switched off the roller remains 
at rest a little longer for three reasons : to improve 
the weld, the joint being still under pressure; to 
keep air off the glowing weld, and so prevent 
oxidation; to assist rapid cooling by keeping the 
water-cooled metal electrodes in contact with the 
weld, and so prevent strains. After the cooling 
period the roller advances another step, at the 
end of which the current is switched on again, 
and the cycle is repeated—welding, cooling, move- 
ment. Thus the roller always moves over cold, 
welded material. In the actual machine the 
steps follow one another so rapidly that to the eye 
the motion appears to be continuous. _ Illustra- 
tions are given of Gefei machines of this type for 
flat joints and for tubes. With this process tinned 
iron can be welded without burning the tin—the 
track of the rollers eons as a dull, white 
stripe. Brass, zinc, nickel, aluminium, and alloys 
can also be welded in this ‘way. Whilst with the 
earlier process only thin plates up to 1 mm, in 
thickness, and in special cases up to 2.5 mm., can 
be welded, with the step-by-step process plates up 
to 8 mm. or 10 mm. thick can be welded. The 
step-by-step process has ‘been successfully applied 
to semi-automatic machines for welding tubes, 
either from flat plates or from semi-closed tubes. 
With 4mm. plates the smallest tube-diameter is 
13 mm. A machine can turn out a length of 300- 
600 m. per day, according to the thickness of the 
plate. When tubes are butt-welded a machine 
can turn up to 1,500 m. per day. The author 
tabulates other particulars as follows :— 
Thickness of plate (mm.) -- 0.8 10 12 14 2.0 
Speed of welding (c.m. per sec.) 2.5 2.0 1.5 1.0 0.75 
Energy-consumption per metre 

(kw.-hr.) ee ee -- 0.09 0.014 0.23 0.33 0.66 

These machines work with single-phase current, 
but machines are also made which use three-phase 
current. 

Attention is drawn to the great economy of 
electric welding. The efficiency of a forge seldom 
exceeds 9 per cent., and, in addition, the work has 
to be heated before reaching the forge. The 
saving is particularly apparent when pening | is 
replaced by spot welding. Numerous tests show 
that the energy required for electric welding 
ranges from 3 per cent. to 10 per cent. of that 
needed with fire welding.—A. Neveurcer (Elek. 
und Masch.). 


Birmingham Metallurgical Society. 


Iv HAS BEEN DECIDED to form a local branch of the 
Birmingham Metallurgical Society at Wolverhampton, 
and arrangements are being made for the holding of 
monthly meetings in the town during the coming 
winter. Branch membership is open to members of 
the Society who reside in Wolverhampton, Tipton, 
Dudley, Brierley Hil!, Stourbridge, Bilston, Willen- 
hall, Walsall, Wednesbury, Netherton, and Stafford. 
The hon. secretary is Mr. H. E. Capman, 121, Raby 
Street, Wolverhampton, and the chairman Dr. T. J. 
Morray, Municipal Technical School, Wolverhampton. 


* Institution of Civil Engineers Foreign Abstract. 
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By Enrique Tovucuepa. 


For a number of years prior to the world war, 
Geo. H. Thacher & Co., Albany, N.Y., were 
engaged in the manufacture of marine and other 
grey-iron castings. At the outbreak of the war 
the firm decided to specialise in the manufacture 
of propellers. It attacked the problem, there- 
fore, from a foundry point of view, seeking to 
produce a propeller-casting that would be so 
accurate that no subsequent machining would be 
required on the blades. 

There were two general methods of manufac- 
ture, the shortcomings of which have been freely 
acknowledged. In the sweep method, the nowel 
or bottom half-mould for each blade is swept up 
by a spindle beam and pitch race, while the top 
half-mould for each blade is built up individually. 
In the pattern method one individual blade, with 
the hub or hub portion, is mounted on a spindle 
and the individual blade mould formed; the pat- 
tern is then rotated on the spindle to the position 
for the next blade, etc. Only in rare cases were 
wheels made from a solid pattern, owing to the 
cost of the pattern, its failure in many instances 
to be correctly made and, when made of wood, its 
early and sure distortion. Metal patterns in most 
instances were prohibitive in cost. In these 
methods green-sand and loam moulding was prac- 
tised. 

The casting produced by either method can be 
considered only as a blank from which the pro- 
peller must be machined. The back surface of 
each blade must be chipped to the templet and 
then chipped to such accuracy as will be required 
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Fie 1.--Nowert oR DRAG CONTAINING THE 
Centre Piate. ON THE LEFT THE CENTRE 
AND ARBouR Cap aRE SHOWN. 


for a static balance. Inasmuch as the work done 
by the machine tool is confined to the driving face 
of the blades, not only is perfection most difficult, 
but corrosion will be greater because of the 
removal of the dense skin of the casting and the 
local strains set up by the pneumatic tool - in 
chipping. 

o produce a finished 9-ft. propeller for a Navy 
destroyer required from eight to twenty-one days 
of foundry work and about the same length of 
time for the machining. Through the use of 
the Thacher process only as many hours are re- 
quired; besides, it is possible to produce a finished 
casting in perfect conformity with any particular 
propeller-wheel design. The method is fool-proof 
against inaccuracy, for each part of the mould is 
contained within, and supported by, a cast-iron 
casing or container, the dowel pins of which are 
fashioned to engage accurately the holes in the 
casing or bedplate to which it is to be attached. 
So accurately made are the various parts of the 
cast-iron flask that, in the case of flask and mould 
equipments covering certain limiting diameters 
and pitches of wheel, any part of one outfit is 
interchangeable with the same part of any other 
similar outfit. A perfect propeller wheel was cast 
from a completely assembled mould made up in 


* From a Paper to be presented at the Autumn meeting of the 
American Institute of Mining and Metallurgical Engineers, at 
Wilkes-Barre, Pa., in September 


Albany that was shipped, uncrated, by an ordinary 
goods train to a foundry just outside of Boston. 

Equipment for Propeller Wheels.—The equip- 
ment necessary for the moulding of a propeller 
wheel consists of a base or assembly plate, tem 
plet or jig, nowel pattern-plate, cope container. 
nowel pattern-block, cope pattern-block, and blade 
pattern, nowels or drags (one for each blade). 
copes, centre plate, centre arbour, arbour cap, 
pouring ring or basin. 

The base plate, nowel plate, cope container. 
nowels and copes are built sufficiently heavily to 
eliminate spring or twist. The base plate is per- 
manently located on the foundry pouring floor. 
The nowel plate, container, copes and nowels have 
suitable adjustable trunnions for rolling over in 
the moulding operation. The copes and nowels 
are made with adjustable sand-carrying bars to 
accommodate variations in pitch requirements and 
are adjustable to either right-hand or left-hand 
wheels. The pattern blocks are built to standard 
pitch and are usable for wheels of the same pitch 
with varying diameter within the equipment 
capacity by simply changing the blade form on 
the cope pitch block. 

The Moulding Operations and Assembling.-—- 
After the base or assembly plate has been placed 
on the foundry pouring floor, the nowel pattern 
plate with the pattern block is set on a substantial 
floor. The nowel for the blade is placed over the 
pattern on the plate and is bolted to the plate 
through templet holes in both. The face of the 
pattern plate and both top and bottom flanges 
are accurately machine finished in parallel planes 
so that, with the nowel in position and bolted 
to the pattern plate, the bearing flange face of 
the nowel is in perfect contact with the pattern 
plate. It is not possible to enter the finest gauge 
between the contacting surfaces. 

A suitable, strong, dry sand facing is riddled 
on to cover the pattern block. A weaker dry-sand 
mixture is then evenly rammed, as the sand is 
dropped in, until the nowel is full and butted 
off even with the cross ribs and flanges. A 
machine-finished dry plate is bolted on to the 
nowel bottom and the nowel and nowel plate are 
rolled over and deposited on a core-oven truck. 
The nowel pattern-plate is then unbolted and 
drawn off, using guide pins.’ The nowel is then 
ready for baking. The nowel plate is replaced 
on the floor and the second nowel is placed in 
position and bolted thereon. The pitch plane of 
the pattern by this procedure has been transferred 
from the drilled and planed surface of the pat- 
tern plate to a similar fixed location with relation 
to the planed nowel flange surfaces. 

The same operation is conducted in the mould- 
ing of the copes. While the description indicates 
that the copes are moulded after the nowels, the 
two operations would naturally proceed at the 
same time. In the case of a 9-ft. three-blade 
destroyer propeller, or even up to 12 ft. in 
diameter, with both cope and nowel productioa 
as described, the average moulding time would 
not exceed five to six hours. The mould is baked 
for from sixteen ta eighteen hours in an ordinary 
core oven at temperatures from 182 to 216 deg. 
C., after which it is ready for assembling. 

The assembly plate is thoroughly cleaned and 
each successive baked nowel is placed and bolted 
in position, as fixed by the jig. The baked copes 
are successively placed on the nowels and similarly 
bolted, the centre plate being lowered in place 
in the centre hole of the assembly plate and the 
joints between the copes and the nowels are closed 
through the top opening by the use of slurry or 
lead paste. The operation of assembling the 
mould requires about three hours. 

The finished propeller must be perfect in 
diameter, location of centre core, uniformity of 
pitch, correct blade position, and uniform blade 
thickness. In short, a perfect propeller should 
result because the base plate is correctly machined: 
the positioning holes are located by tem- 
plets from the centre at the correct angle 
and distance; also, the pitch plane in both 
the nowel and the cope patterns is transferred 
from the machined-finished surface of the nowel 
pattern-plate and the cope container to the fixed 
position from the machine-finished surfaces of each 
cope and each nowel. Therefore, when the 
machine-finished surfaces of the cope and nowel 


The Thacher Process of Moulding 
Propellers.* | 
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are bolted together, the two pitch planes of each 
return to contact, leaving an exact blade thick- 
ness, or pattern reproduction, in each blade 
mould; and as the top flange in the nowel is 
machined parallel to the bottom flange of the 
nowel and the nowels are all of even height, when 
the nowels are bolted on the machine-finished 
assembly plate the pitch planes are parallel with 
regard to the assembly plate and therefore in 
relation to each other. 

A four-blade semi-steel propeller wheel just out 
of the mould, after chipping off the fins at the 
blade edges, removing the sprue and boring the 
hub, the wheel is ready for use. Besides, the 
wheel as cast will be much more perfect and in 
much better balance than a machined wheel cast 
by the ordinary methods. The same practice 
applies to the moulding of individual blades, with 
the same economy of time, material and accvracy 
of production. 

It should be made plain that the process is 
adaptable for moulding-machine use, which 
further lessens production cost. Wheels having 
blades of substantial size have been completely 
moulded on a combination jolt and _ roll-over 
machine. While to date, a roll-over device large 
enough to handle a 20-ft. wheel has not been 
made, the construction of such a machine is in 
contemplation. 

The mould is poured through gates to each blade 
ensuring uniformity of flow and metal distribu- 
tion as well as casting solidity and clean metal. 
The casting is left in the mould about twenty- 
four hours to avoid any danger of internal strains. 
The equipment is ready for the production of the 
next wheel as soon as the sand is shaken out of 
the cope and nowel. This sand, when cooled and 
wet down, can be used again on top of a new 
facing of sufficient depth to cover properly the 
pattern blocks. 

Fig. 1. shows a wheel mounted on a balancing 
stand by means of a balanced turned arbour, in 
which are placed suitable keyways. Keys are 
inserted on each side of the hub. Through such 
a test, not only can the static balance of the wheel 
be determined, but by bringing a templet into 
contact with similar sections of each blade it will 
be seen that the wheel is uniform and correct in 
diameter, pitch, blade-thickness and balance from 
an established centre, which through this proce- 
dure is accurately located for the subsequent 
boring that is necessary to fit the wheel to the 
end of the propeller shaft. 

Many tests have been conducted to prove the 
accuracy and delicacy of this test. In one case 
three propellers cast from the same pattern, when 
tested and the hubs had been machined exactly 
alike. the weights were found to be 10,430, 10,435 
and 10,440 Ibs. 

In propellers used in the Navy, manganese 
bronze, having an ultimate strength of 31 to 35 
tons per sq. in. and an elongation of 20 to 35 
per cent. is specified. For commercial use many 
wheels have been made of semi-steel. 

In the case of thirty such wheels, the lowest 
ultimate strength was 15 tons per sq. in., the 
highest 18.8 tons per sq. in.; while the average 
was 16.3 tons. The breaking of propeller blades 
has not been uncommon; in most cases this has 
been attributed to lack of perfect balance. It is 
not unsual for an 18-ft. wheel to have a tip speed 
of over 5,50C ft. per minute. 

By the use of this method, the following features 
can be guaranteed. The diameter will be a true 
circle; blade angle will be accurately established: 
pitch will be absolutely uniform; blade thickness 
will be correct to design; balance will be true in 
any position of wheel; more prompt delivery can 
be assured. 


The Controller of Stores and buyer to the munici- 
pality of Johannesburg invites tenders until noon 
of September 1 next for the supply and delivery 
of 50 street orderly bins. Copies of the general 
and special conditions of tender, tender form and 
blue prints have been received from His Majesty’s 
Senior Trade Commissioner in South Africa, and 
may be inspected by the United Kingdom firms 
interested, on application at Inquiry Room of the 
Department of Overseas Trade, 85, Old Queen 
Strect, Westminster, 8.W.1. 


Foundry and Patternshop Control. 


F. C. Epwarps. 


The vital necessity of obtaining maximum effi- 
ciency in management to-day gives rise to ques- 
tions which were often overlooked in the past, 
but which can no longer be neglected. One of 
these questions is whether the foundry and the 
patternshop should be separately controlled by 
an expert, or are the best results obtained by 
placing an expert in one department with 
authority over both. For it must be admitted 
that in no department of an engineering works is 
control so faithfully refiected in output es in 
these departments. Even where the most up-to- 
date machinery is installed, the constant exer- 
cise of initiative, based upon experience, is 
essential on the part of the manager of each 
department respectively if maximum efficiency is to 
be maintained. 

Patternshop and foundrv are, of course, closely 
related; but relationship is not similarity; and 
since a long practical and varied experience in 
either is required to give that comprehensive grasp 
necessary for effective control, it is, in the 
writer’s opinion, a mistake to assume that a 
— manager of one ‘can effectually govern 

oth. 


Naturally in the case of a jobbing foundry, 
where the majority of the patterns are supplied 
by outside firms, and the foundry manager is 
virtually the general manager, single control may 
be preferable, but in an engineering works, in 
which the excellence of the finished product largely 
depends upon constant expert supervision in both 
patternshop and foundry, separate managers, each 
responsible to the general works superintendent, 
will be most likely to produce good results. 


Considering each department separately, pro- 
ficiency in pattern making implies, amongst other 
things, a quick grasp of drawings and the ability 
to make them if required, the theory of moulding, 
dexterity in the use of the various tools, a rough 
idea, at least, of the requirements of the machin- 
ing and assembling departments; and, of course, a 
sound knowledge of pattern construction. Foun- 
dry proficiency perhaps defies definition, but 
amongst other things it includes a high degree of 
skill in green sand, dry sand and loam work; an 
intimate acquaintance with the principles of metal- 
lurgy; the ability to visualise drawings; the 
economic use of plate and machine moulding and 
cupola practice. 


The mastery of any business, according to Goethe. 
is shown bv a person’s ability to play with it. If 
this view is correct, the subjects included in either 
of the above lists may surely be expected to ab- 
sorb the greater part of the student’s working 
life. If superior knowledge is the first qualifi- 
cation for the control of men, then, obviously, 
when the patternshop manager is placed in com- 
mand of the foundry, or when the foundry expert 
also rules the patternshop, dividing his time be- 
tween the two departments a ridiculous state of 
affairs has arisen. Suavity is an undoubted 
asset in labour management, ‘but it must be ac- 
companied by capability. The energising force in 
any department is due to the realisation by the 
men that their manager possesses superior prac- 
tical knowledge. 


Various arguments are at times advanced in 
favour of single control. It has often been 
stated that the organisation of work in 
the foundry can be better attained by a 
knowledge and control of the work going 
through the patternshop; and that it obviates the 
spirit of antagonism which is occasionally found 
to exist between’ them. Obviously inter- 
change of opinions between the respective mana- 
gers will soon make each aware of the other's 
resources and methods. And in all questions 
relating to the castings, the foundry manager will 
give the final decision as he alone is responsible for 
product of the foundry. 

In short, the most efficient management of foun- 
dry and patternshop can best be secured by plecing 
at the head of each department proved experts who 
may be relied upon to solve amicably questions 
that may erise affecting both departments. 
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Trade Talk. 


Sir Maurice Levy and Mr. F. Lindsey Fisher have 
been appointed members of the Disposal Board. 

Tue Home Secretary has amended the draft regula- 
tions for the manufacture of white compounds of lead. 

Ir Is REPORTED from Germany that the Rhenish- 
Westphalian Smelting Corporation have enough orders 
to keep them busy until September. 

NEw MINIMUM wage rates proposed by the Stamped 
or Pressed Metal Wares Trade Board (Great Britain) 
were published in last week’s ‘‘ Gazette.” 

Mr. G. Hatty, of Birmingham, has been appointed 
chief works manager of the engineering department of 
the Edison Swan Plectric Company, Limited. 

THE ECONOMIC depression is having a considerable 
effect on shipbuilding in Japan, and, like shipowners 
in this country, firms there are either cancelling orders 
or asking for delay in delivery. 

W111am Jessor & Sons, Liwirep, of Sheffield, who 
decided to close indefinitely during. the present 
depressed state of trade, are now reconsidering the 
position. 

DOwLAIs STEEL WORKERS have endorsed the reports 
with regard to recommendations for amended wages, 
which had’ been suggested by the South Wales Asso- 
ciation of Iron and Steel Manufacturers. 

Vickers, Lruirep, of Barrow, have posted notices 
at the works, stating that owing to the woodworkers’ 
dispute the summer holidays will be extended, com- 
mencing on the 22nd inst., and terminating August 9. 

THE IMPORTS OF FOREIGN IRON ORE at the Senhouse 
Dock at Maryport for the half-year ending June 30, 
have been 95,000 tons, compared with 117 tons for 
the previous half-year, and 43,000 tons this time last 
year. 

Messrs. Ropert Brypatt & Company, iron, steel, 
and metal merchants, have removed their offices from 
13la to 1374, St. Vincent Street, Glasgow. The com- 
pany’s warehouses remain at 48-50, St. Vincent Lane, 
Glasgow. 

Ir IS REPORTED that the engineers at the Bristol 
Channel Dry Docks have declined to recognise the 
Amalgamated me mage Union ballot for reduced 
earnings, as the dry docks are not in the Employers’ 
Federation. 

AT A GENERAL MEETING of Richard Thomas & Com. 
pany, Limited, held last week, a resolution was passed 
by a large majority that the appointment of Lord 
Bledisloe of Lydney as a director of the company be 
determined. 

Tue Founpry Equipment Company, Cleveland, O., 
recently shipped a battery of six drawer-type ovens to 
Japan for the Kuri arsenal, and also sold a battery 
of ovens to the National Radiator Company, Limited, 
Hull, England. 

Aw issue will shortly be made by the Shropshire, 
Worcestershire, and Staffordshire Electric Power Com- 
pany, Limited. The issue will consist of £300,000 74 
per cent. 10-year guaranteed convertible debenture 
stock, at Y7 per cent. 

Tue s.s. ‘‘ Peau,’ built by Messrs. William Denny 
Bros., Dumbarton, for Rangoon, is being taken to 
Havre for the joinery work. The “‘ Pegu”’ is the 
second Dumbarton vessel that has gone to France 
because of the Clyde joiners’ strike 

A HIGHLY SUCCESSFUL trial trip has been held off 
the Tyne, the vessel being tthe s.s. ‘“‘ Frithjof I.,’’ built 
by Messrs. Eltringhams, Limited, Willington Quay- 
on-Tyne, for Messrs. Aktieselskabet Frithjof, Tons- 
berg, Norway (managing owner, Alf Monson). 

Tue Cuit1 SynpicaTE advises having received a 
cable from its engineer in Valparaiso intimating that 
a contract has now been duly signed and completed 
for the purchase of iron ore mines known as “ El 
Pleito ’ and “ Zapallo’’ in the province of Coquimbo, 

AN INTERESTING conference of employers and trade 
union representatives tock place last week-end at the 
residence of Sir Samuel Waring, Footscray, Kent, at 
which the subject considered was ‘‘ Foreign Exchanges 
and their Influence on Industry.” 

THe DEPARTMENT OF OVERSEAS TRADE has received 
from H.M. Consul General at Philadelphia a copy of 
the engineers’ report on the proposed bridge across the 
Delaware River in Philadelphia. The proposal awaits 


the sanction of the city authorities before tenders are 


invited 

Licences have been granted under the Non-Ferrous 
Metal Industry Act, 1918, to the Lake Copper Pro- 
prietary Company, Limited, 85, London Wall, E.C.2. ; 
Lewis Company, Lonsdale Dock, Workington, Cum- 
berland ; Richardson & Sheeres, Sudbury, Harrow, 
Middlesex. 

Ir Is UNDERSTOOD that work is being resumed in 
the Bessemer and the Siemens departments of Messrs. 
Steel, Peech & Tozer, which have been closed down 
since October, and that the cogging mill will also 
be restarted. Employment will be provided at the 
outset. for about 300 men. 


Tue Tyne ImMpRoveMENT Commission has approved 
an amended plan submitted by Sir W. G. Armstrong, 
Whitworth & Company, Limited, for permission to 
construct a 100-tons capacity crane gantry and to form 
a berth for a barge for conveying complete locomo- 
tives from their Scotswood works. 

DvuRING THE LAST six months the employés of the 
Fairfield Shipbuilding aud Engineering Company, 
Limited, have contributed the total sum of 
£926 10s. 7d.—£590 12s. 11d. from the ship depart- 
ment and £335 17s. 8d. from the engineering depart- 
ment—to local infirmaries and other charitable insti- 
tutions. 

A recorp for shipbuilding in China was estab- 
lished last year by the New Engineering and Ship- 
building Works of Shanghai. During the year this 
concern built and delivered four steamers of 2,000 
tons, four steel pontoons, two oil barges, three tow- 
boats, three motor launches, and a Chinese Customs 
lightship. 

NoTIcE Is GIVEN in the ‘‘ Gazette’ that a petition 
of the Institution of Electrical Engineers, praying for 
the grant of a charter of incorporation to the insti- 
tution, has been presented to the Privy Council, and 
that all petitions for or against such grant should be 
sent to the Privy Council Office, Whitehall, on or 
before August 1. 

Tue Rates Apvisory Commitree of the Ministry of 
Transport. announce that the further public meeting, 
to be held in the Old Hall, Lincoln’s Inn, London, 
W.C., to consider the proposals of the railway com- 
panies for a revision of the general railway classifica- 
tion of goods by merchandise train has been postponed 
unti! to-day (Thursday, July 28). 

ACCORDING TO THE report of the proceedings of the 
Ministry of Transport and of the proceedings of the 
Light Railway Commissioners up to December 31 
last, during 1920 11 Orders were submitted to the 
Ministry and Commissioners for confirmation. Eight 
had been confirmed, as had also three out of five left 
over from 1919 

THE MEMBERSHIP at the end of last year of the 
German Metal Workers’ Union, the largest trade 
union in Germany, was 1,608,932, says the ‘“‘ Daily 
Intelligence ’’ of the International Labour Office. Its 
turnover was 140,000,000 marks; 16,000,000 marks 
was spent on unemployment relief during the year, 
and 11,500,000 on health insurance. 

Tue Councit of the Midland Counties Institution of 
Engineers have been obliged to increase the subscrip- 
tion to the Institution, and from August 1 next the 
rates will be as follows :—Members, £3 3s. ; associate 
members, £3 3s.; associates, £2 2s. These are sub- 
ject to the approval of the annual general meeting 
which will be feild in September or October next. 

A NuMBER of new type electric locomotives—the 
largest of their kind in this country—will shortly be 
in use by the Metropolitan Railway Company for the 
speeding up of their suburban services. These loco- 
motives are of 1,200 horse power, and have a speed 
and haulage capacity 50 per cent. greater than any 
at present in service on the Metropolitan Railway. 

STATEMENTS HAVING appeared in the Press that 
Messrs. Keen & Netitlefolds, Limited, have secured 
an Indian contract for 13,500 tons of steel rails at 
£10 2s. 6d. per ton, the company state they have 
booked no such order. Dorman, Long & Company, 
Limited, and the Carge Fleet Iron Company, Limited, 
who were likewise stated to have secured an order, 
also deny the report. 

Messrs. THomMas SHANKS & Company, Union Iron- 
works, Johnstone, N.B., have just completed, to the 
order of a Japanese house, and for installation in 
Japan, what is probably the largest lathe in the world. 


- Designed for turning turbine rotors. the lathe has 


111 in. centres, with an all-geared head driven by a 

120-h.p. motor. The lathe is provided with four inde- 

pa saddles, and occupies a floor space of 65 ft. x 
t. 

ALBERT SavUVEvR, professor of metallurgy at Harvard 
University, Officer of the French Academy, Elliott 
Cresson Medalist, was notified of his election to 
honorary membership in the American Society for 
Steel Treating on the occasion of his address before 
the Cleveland Section of that Society on the ‘‘ Den- 
dritic Structure of Steel.’’ In accepting the honour 
he honoured the donors, who have thus added to their 
notables a leader in metallurgical thought and writing 
among technologists both here and abroad. 

Mr. J. M. Fatxner has resigned his position as 
chairman of Sir W. G. Armstrong, Whitworth & 
Company, Limited, and owing to the pressure of 
public and private duties Mr. H. N. Gladstone has 
resigned his seat on the board. Mr. Falkner retains 
his seat as an ordinary member of the board. Sir 
Glynn West has been elected chairman and Mr. 
J. H. B. Noble vice-chairman of the board. Mr. 
A. H. J. Cochrane, for many years secretary of the 
company, has been elected a director. Mr. W. T. C. 
Cochrane has been appointed secretary of the company. 
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IRON AND STEEL MARKETS. 
Pig-iron. 

The intervention of the summer holiday season has 
by no means improved the outlook in the pig-iron 
industry, which, taken as a whole, is experiencing a 
period of stagnation unprecedented in duration in the 
history of the trade. Taking as an example the Tees- 
side centre of the industry, Neston in all sections of 
the Cleveland trade is completely at a dead-end, the 
home demand being easily satisfied by very limited 
quantities, while foreign inquiries are practically sus- 
pended, owing to the relatively high prices of all quali- 
ties of pig, as contrasted with those ruling for Conti- 
nental iron. Production is still virtually at a stand- 
still, the outputs of the few furnaces in operation being 
absorbed at the Tees-side stee] works, with, of course, 
none to spare for the open market. Meantime, Cleve- 
tand ironmasters adhere firmly to their resolution not 
to re-light the furnaces until there is a prospect of 
balancing costs of production with selling prices, as 
they clearly recognise that both must fall if lost 
markets are to be recovered. Blast-furnacemen’s 
wages have undergune a drastic cut. The Cleveland 
miners, who had already acceded to a further reduc- 
tion of 5s. per day, have been asked to accept a further 
curtailment, but coal is still far too dear to make pig- 
iron production a paying proposition. Notwithstand- 
ing recent and prospective advances in the price of 
Cleveland foundry iron, it is still the cheapest in the 
country. The current quotation of 135s. for No. 3 and 
No. 4 is 15s. per ton above the minimum, and a 
further 5s. is to be added next month. Yet, even at 
£7 a ton it will be far below the Midlands quotations, 
which are £9 per ton for Staffordshire foundries and 
£9 10s. for Derbyshire. Similarly Cleveland forge iron 
at £5 17s. 6d. per ton is £1 per ton cheaper than North- 
amptonshire forge and £1 17s. 6d. below the Derbyshire 
price. Even the offer of East Coast hematite mixed 
numbers at 140s. per ton f.o.b. fails to attract foreign 
buyers, and the home demand for hematite is ex- 
tremely limited, buyers objecting to pay 160s. when it 
is offered abroad at 20s. per ton less. 


Steel. 


A somewhat more hopeful view of the steel trade 
is expressed in Sheffield this week, and though only a 
proportion of the furnaces have been restarted so far, 
and fresh orders are by no means over plentiful, a 
moderate tonnage of acid billets has been disposed of, 
and some of the mills are running. It is also satis- 
factory to learn that this week most of the firms 
manufacturing railway tyres, axles, etc., have com- 
menced work, while more activity is apparent in 
foundry and other departments of some of the prin- 
cipal concerns. In regard to the railway mills, forges, 
and press shops, a notable step has been recently 
taken which should materially help towards the re- 
covery of the steel industry, although the exorbitant 
men of fuel still hinder progress in this direction. 

y agreement, the Steel Trades’ Confederation and a 
number of unions catering for semi-skilled and skilled 
workers have agreed to a reduction of 174 per cent. 
on tonnage or net piece-work rates and 1s. 2d. per 
shift on the present consolidated war wage, and other 
reductions to various clazses of work on a similar 
scale. The engineering foundries are working well, 
and some of the works are looking forward to a 
revival in armament orders. Messrs. Hadfields also 
are anticipating that the Government by August will 
have decided on the new 16-in. armament, and be 
placing orders with them. At present a large number 
of shells are being made for the American and 
Japanese Governments. The crucible steel trades of 
Sheffield are in a state of acute depression, and one 
of the largest makers of crucible steels in the city have 
closed their works. Prices are considered to too 
high, and as there is a growing disposition in America 
and on the Continent to use steel made in the electric 
furnace for tool steel purposes instead of the much 
more expensive steels made in coke-fired crucibles, 
makers in Sheffield are trying to bring down costs of 
production. 


Finished Iron. 


Recent market movements hardly suggest any par- 
ticular improvement in finished iron, for which the 
demand is limited in extent, both for home and over- 
seas consumers. Manufacturers: in the majority of 
cases are content to await developments after the ex- 
piration of the holidays, while many plants are closed 
down owing to the lack of orders. In the bar-iron 
section, there are few fresh orders coming forward, but 
makers of marked qualities who are still fairly well pro- 
vided: with work for the time being Irttle 


difficulty in realising the full official prices of £20 
per ton for named brands. The impression prevail- 
ing in trade circles, however, is that an early revision 
of bar values to a lower range is almost inevitable, 
the inference being that a considerable reduction in 
labour costs at the next wages ascertainment, and a 
probable fall in manufacturing fuel prices shortly 
will largely affect finished iron quotations all round. 
There is still only a limited demand for crown bars, 
for which the nominal price is £16, though makers 
say that if there were any market for them they could 
not sell at that figure and make a profit. Consumers, 
on the other hand, say they cannot place contracts at 
that price any better than the maker can afford to 
produce it. Similar conditions apply in the case of 
iron strip, which has been largely displaced by steel 
material made from imported semis, the price for 
the latter coming considerably below the home manu- 
factured qualities. It is reported that the greater 
grtion of the well-known Round Oak Iron and Steel 

orks, in South Staffordshire, is again in operation, 
a over a thousand employés will be back at 
work. 


Tinplates. 


Although a few of the South Wales mills are runnin 
there is practically no change to note in the genera 
conditions of the tinplate trade, and business to all 
intents and purposes is at a standstill. So far makers 
have to be content with manufacturing for stock pur- 
poses, and this, with materials at present high costs 
can hardly be regarded as a paying proposition. There 
has as yet been no revival of overseas demand, and 
the few inquiries coming to hand are by no means cer- 
tain to materialise into actual business. With few tran- 
sactions to test the market, prices are more or less 
nominal at. present. Prompt plates have been done 
at round 275. to 27s. 6d. basis, but for forward de- 
livery from 24s. to 25s. is being taken. This figure, 
all makers assert, is several shillings a box below 
the present cost of manufacture. Wasters are in 
moderate request :—CW, 28 x 20, at 39s.; CW, 14 
x 20, at 19s.; CW, 14 x 183, at 16s. 3d. per box. 
Terneplates are easier at 25s. basis for usual specifica- 
tions, ene, but there is very little 
doing. All prices are net, f.o.t. at works. 


Metals. 


Copper.—The week’s markets for standard copper 
opened with the receipt of depressing advices from 
New York, intimating sales of electrolytic as low as 
12c. per lb. Conditions here, consequently, ruled 
easier, with July selling at £70 10s., August de- 
liveries being marked at £70 2s. 6d. Business, both 
for early and forward dates, was quiet in all sections. 
e'ectrolytic and wire bars, however, closing unchanged 
to 10s. lower at £74 10s. to £75 10s. Closing prices :— 
Cash : Wednesday, £70 5s.; Thursday, £70 7s. 6d.; 
Friday, £70 17s. 6d.; Monday, £70; Tuesday, 
£70. Three Months: Wednesday, £70 15s. ; Thurs- 
day. £70 17s. 6d.; Friday, £71 5s.; Monday 
£70 7s. 6d.; Tuesday, £70 7s. 6d. 


Tin.—Advices from the East reporting Singapore 
selling at £167 5s. c.i.f. had little stimulating effect 
at the opening market for the week, and a weaker 
tendency was apparent in the metal on near and for- 
ward account, with somewhat freer offerings for beth 
positions. July was done at £161 10s., August 
£162 10s., £163, down to £161, and September 
£163 10s. to £162. English ingots closed nominally 
60s. lower at £159 to £160. There was no business 
doing in cash metal. The weekly return of tin stocks 
in London warehouse at 4,110 tons shows a decrease 
of 65 tons. Closing prices :—Cash : Wednesday, £160; 
Thursday, £161; Friday, £162 15s.; Monday, 
£160 15s.; Tuesday, £158 5s. Three Months: 
Wednesday, £162 5s.; Thursday, £169 5s.; Friday, 
£164 15s.; Monday, £162 15s.; Tuesday, £160 5s. 


Spelter.—The continued absence of consumers’ de- 
mand has had a quietening effect upon the spelter 
market, and business at the opening was within very 
restricted compass, only fifty tons changing hands at 
£26 per ton. Closing prices :—Wednesday, £26 5s. ; 
Thursday, £25 15s.; Friday, £26 5s.; Monday, £26; 
Tuesday, £25 17s. 6d. 


Lead.—In common with other metals, business in 
this section of the market has been quite stagnant 
of late, and prices generally have taken an easier 
tendency. July sold at £24, and September and Octo- 
ber at £23 12s. 6d. English lead continues steady. 
English closing prices :—Wednesday, £25; Thursday, 
= 7? Friday, £25 5s.; Monday, £25 5s.; Tuesday 

15s. 
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Company News. 


Brightside Foundry & Engineering Company, Limited. 
—Dividend, 10 per cent., free of income-tax, for year. 


Fairfield Shipbuilding & Engineering Company, 
Limited.—Dividend on 6 per cent. cumulative pre- 
ference for half-year. 


Foundry, Limited.—Capital £500 
tary: F. E. Camps. 
Street, Westminster, S.W.1. 

Cc. & W. Walker, Limitéd.—Interim non-cumulative 
preference dividend, cent. per annum, less tax; 

ordinary di 


interim 10 per cent. per annum, free 
of tax. 


David and William Henderson & Company, Limited. 
~—Profit, £102,059; brought forward, £104,801; ordi- 
na dividend, 5 per cent. for year; depreciation, 
£7,180 ; carried forward, £96,243 


W. Rhodes (Leeds), Limited.—Capital £2,500, to 
carry on the business of consulting and manufacturing 
engineers, atc. red office: Airedale Engineer- 
ing Works, Clarence Road, Leeds. 


Herts Foundry & Forgings, Limited.—Capital £3,000 
Directors: H. F. Bateman, C. H. Robinson, and M. W. 
Smith (all permanent). Registered office : 65, East 
Barnet Road, New Barnet, Herts. 


Greenwood & Batley, Limited. — Profit, £23,432; 
brought forward, £25,308; available, £48, 740 ; depre- 
ciation, £6,000 ; final ordinary dividend, 24 r cent., 
making 5 per cent. for year; carry forward, 18,293. 


Hugh Stanley Company, Limited.—Capital £1,250, to 
carry on business as mechanical and electrical en- 
gineers, etc. Directors: D. Harrison, R. Eliassoff 
Stanley. Registered office: “Temple Bar, 

in 


Gaunt & Wilkinson, Limited.—Capital £500, to carry 
on business of mechanical and electrical engineers, etc. 
Directors: T. Gaunt, J. A. Wilkinson, and S. Berris- 
ford. Registered office: Pilot Works, Corporation 
Street, Sheffield. 


Eagle Foundry Company (Moxley), Limited.—Capital 
£3,000 in £1 shares, to take over the business carried 
on by H. C. Evans Ae T. E. Davenport, Bion.” Rete 


Foun ,» at Moxle 


. Secre- 
office : 18a, Page 


Sir W. G. Armstrong, Whitworth & Company, 
Limited. — Profit, £675,179; brought forward, 
£1,049,899; interim dividends paid in October, 
£401,875; available, £1,323,203; further dividends 


paid in April last, £401,875; carried forward, £921,323 


Gazette. 


Mr. Jas. Aynstey, 1514, Englefield Road, Essex 
Road, Middlesex, ironfounder, has been adjudicated 
bankrupt. 


Excetsion Founpry Company, Limirep, Sandiacre. 
—It has been resolved that the company be wound 
up voluntarily. Mr. 8. Blythen, Victoria Chambers, 
Long Eaton, C.A., liquidator. 

W. Ross & Shine (Messrs. W. Ross and T. Ross, 
trading as), 27, Thistle Street, South Side, Glasgow, 
brassfounders, have dissolved partnership. Debts by 
Mr. T. Ross, who continues the business. 


A RECEIVING oRDER has been issued in the case of 
Mr. Geo. Ke'let, 68, Aireview, late High Bridge 
Works, Cononley, moulder, late brassfounder. Ex- 
amination, County Court, Bradford, August 3 at 10. 

W. G. C. Haywarp & Company, ‘Loarep.—A peti- 
tion for the winding-up of the company has been 
gg by Victoria Tube Company, Limited, Great 

ridge, Tipton. Wake, Wild & Boult, 158, ’Alders- 
gate Street, E.C., solicitors. 

Messrs. H. G. Caytess anp P. F. G. Porter, 
trading as Cayless & Potter, Gladstone Mews, Wood 
Green, electricians and general engineers, have dis- 
solved partnership. Debts by Mr. H. G. Cayless, 
who continues the business. 

C. H. Broveuton & Company, Messrs. E. Robinson, 
H. Barraclough and A. McNaughton, trading under 
the style of Kirklees Iron Works, Brighouse, iron- 
founders and engineers, have dissolved d artnership. 
Debts by Messrs. E. Robinson and arraclough, 
who continue the business. 

C. J. Tuursrretp & Company (Locks), Liurrep.— 
A petition has been presented by Mr. J. Tucker, 
Birchills Foundry, Walsall, malleable ironfounder, 
for the winding-up ‘of the company. Hearing, County 
Court, Walsall, August 3 at 11. J. F. Addison & 
Cooper, The Bridge, Walsall, solicitors. 


BIRMINGHAM’S BEST QUALITY 
FOUNDRY SANDS 


for 


FERROUS AND NON - FERROUS METALS 
despatched anywhere. 


JOHN WILLIAMS (BIRMINGHAM SAND) 
LTD., 
Icknield Square Wharf, 


BIRMINGHAM. 


CONTRACTORS TO H.M. GOVERNMENT. 
Established over a Century. 


FOR STEELWORKS ~ 
SHIP BUILDING E TGs. 


OWARRICHS" 


ex-Service men. 33 years’ experience. Personal producer, 
E DEARMAN & SONS, 8, ELDON STREET, SHEFFIELD. 


Every description of Steel Stamps made on the premises by 


FOUNDRY REQUISITES. 
Try our REFRACTORIES. 


Ganisteror Silica Bricks and Blocks (any shape or size). 
Sands, Cements, - -Ganister.— Let us have your enquiries. 


THE CLEVELAND MAGNESITE & REFRACTORY co., LTD., 
Normanby Brickworks Normanby, Eston Yorks. 


Newly 
Constructed 


The 


“ Reichert” Metallurgical Microscope. 


Recognised by 
Authorities of the 
Metallurgical World 
as the Leading In- 
strument of its kind. 


For full detai‘s, apply to 


RUDOLPH AND 
BEESLEY, 
65, MARGARET ST., 


OXFORD CIRCUS, 
LONDON, W.1. 


i 
| 
| 
| 
Sass 
| 


